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Do You Want a Share of 
$12,000,000 ? 


7 
' That is the aggregate prize offered Hudson dealers for 1919. 
Pretty fair, though people are now accustomed to talking in billions. 


But just as it required faith and hard work to raise the billions, the 
reward of $12,000,000 that is offered Hudson dealers must also go with 
faith and punch. 














We think so much of the possibilities that we are buying a million 
and a half dollars’ worth of machinery and equipment in order to pro- 
duce the increased quantity of cars that will make $12,000,000 for 
Hudson dealers this year. 





Review the past three years and make mental note of how Hudson 
dealers have prospered. Wherever you live, there is a notable example 
of Hudson success near you. Hudson dealers have grown from doing 
a little one-man automobile business into being prominent merchants. 
Their buildings are the show places of the business in practically every 
important city in America. 


They are successful men. Much of the credit is due to ‘their individual 
efforts. Wherever there was a man who did not measure up to Hudson 
standard he was soon changed. But those who have stayed and pros- 
pered are frank to admit that without the Super-Six they could not have 
done so well. The Super-Six was the easy selling car. It made a repu- 
tation and it held it. The limit to the dealers’ success was the limit of 
deliveries. That condition will be improved this year, for we will build 
more cars than ever before. 


We see great possibilities ahead. We have been so successful in the 
past, forecasting rightly, that we are backing this opportunity with 
millions. 





If you would like to go along with us, write. There may be a fine 
opportunity awaiting you, if you only let us know you are interested. 





Hudson Motor Car Company 
Detroit, Michigan 
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UTILITY PROTECTED HEATERS 
For All Cars $9.00 to $25.00 


G4 ay You See More (BA 
UTILITY Protected HEATERS (2% 


Have you ever thought of the significance there is in the fact that 
wherever you go this winter you see more UTILITY Protected 
Heaters? 


Notice when you step into other manufacturers’ cars that the 
footrail has been displaced by a UTILITY Protected Heater. 
Notice the same condition in taxicabs, and in cars of your own ener 
manufacture, “fixed up’ by owners. Notice dealers’ window /| 
displays. Everywhere you see more UTILITY Protected Heaters. [| 
The reason for their popularity with owners is their unqualified ; 
| 








service. MANUFACTURERS install them as standard equipment. 
DEALERS handle them because their popularity makes big sales. 


DEALERS—ORDER THROUGH YOUR JOBBER 
JOBBERS WRITE DIRECT 


HILL PUMP VALVE COMPANY | 


Mfrs. of UTILITY Products 














Archer Avenue and Canal Street, CHICAGO | 
Sales Department: = —— ee 
UTILITY PUMPS THE ZINKE COMPANY, 1323 S. Michigan Avenue, Chicago UTILITY RIM WRENCII 








lor All Cars $12.00. For Fords $7.50 For All Cars $1.75 


ORIGINAL TURTLE! 
BACK OF FORD, 
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FROM A PASSENGER 
CAR TOA TRUCK 
IN I\WO SECONDS 

UTILITY PEDALS UTILITY DISAPPEARING TRUCK BODY UTILITY UNIVERSAL WRENCII 
For Fords $1.25 For Fords. Price $38.50 Set for All Cars $3.50 
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European Expansion Under 
War Pressure 


Manufacturers Unprepared for Peace Conversion—Merchan- 
dising Organizations Disrupted—-Government Financing 
and Designing Ended with Armistice—Knowledge 
of Production, But Without Design and Finance 


PART II 


By David Beecroft 


ing that after 414 years of war many of the 

British and Continental manufacturers find 
themselves unprepared for quick conversion onto a 
peace basis. Some of these factory organizations 
resemble a person who has unexpectedly been 
knocked down by a vehicle whose approach was not 
noticed. While in this predicament the first impulse 
is for help and protection. So with these factories ; 
not having the future clearly mapped out and having 
during the war suffered a complete destruction of 
its entire merchandising organization, the first im- 
pulse is a negative as contrasted with a positive 
course. 

The reason for this is quite fundamental. 

One manufacturing magnate has said that suc- 
cessful business is made up of four cardinal activi- 
ties: a—designing, b—production, c—financing, 
d—merchandising. The correct proportioning and 
synchronizing of these four is the essential of suc- 
cess. With the British makers during 4 to 5 years 
of war only one of these four has received attention, 
namely, production. But not so with designing. 


| ONDON, England, Jan. 21—It is not surpris- 


The Government has looked after that; at least it 
has been done by some one outside of the factory 
in which the job was manufactured and the factory 
owner has had all the finance handled for him. The 
Government has handled it. He has never had to 
give scarcely a moment’s consideration to it. So 
with merchandising. The Government has been the 
only customer, and selling and production have be- 
come as inactive as designing and financing the job. 

Thus has the British manufacturer largely, under 
war, gone through a spoon-feeding production. He 
has seen his factory double, triple, quadruple and 
in some cases, increase tenfold. He has seen un- 
heard of increases in production and he has for four 
to five years watched almost the complete disintegra- 
tion of his selling organization both at home and 
abroad. 

Thus we see these manufacturers to-day having 
to take up three activities which from four to five 
years have been crippled by the Government. It is 
not to be wondered that after the thunderbolt at 
noonday of November 11 a period of indecision 
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should set in and that with Christmas days ahead 
that indecision should prolong itself, with elections 
aiding in this delay. 

This may explain why five post-war models are ready, 
why five post-war model prices had been set and why 
plans for the future are not crystallized as many might 
expect. But while picking up the three activities of 
design, finance and merchandising, which had remained 
dormant during the war, is a task of no mean magnitude, 
the British maker is confronted with other proolems 
that are giving him perhaps greater concern. To-day 
he finds himself at the forks in the road. To his right 
lies the new highway for increased production, which 
looms into new importance because of the large mod- 
ern factories filled with modern machinery that he finds 
himself in possession of as a result of the war. 

To the left is the long trodden and more familiar road 
of low production and high price of the article coupled 
with wide variation in design, multiplicity of models 
and old design developed as a result of low production 
methods. 

Which course to select is a problem of marked 
stature to the maker, who is yet hedged round with the 
smoke of battle and the never-ending demand of daily 
increasing production of munitions of war. 


Must Change Manufacture Radically ry 


To decide as to which fork in the road to take is 
made harder by the withdrawal of the strong arm of 
the Government. From now on the factory must carry 
along all four activities, design, production, finance and 
merchandising. Many factories had not sufficiently 
weighed each of the four. Some are weak-hearted. 
They want to go into quantity production but are weak- 
kneed. They are afraid they cannot merchandise them. 
Their old selling prices are gone. New ones had to be 
built up and 4 years of war has entirely eliminated 
the merchandising factor and it will be hard to re- 
build. 

Design for quantity production is a stumbling block 
to many. From 4 to 5 years their engineers in some 
cases had been on special war work, and they had not 
followed very closely what has been done. It is not 
surprising when thus halting at the fork in the road 
and in the throes of such a mental chaos that positive 
action should seem slow, if not naturally wanting and 
that the negative action should seem to dominate with 
not a few concerns. 

To enter whole-heartedly into quantity production 
called for a radical change in British motor car manu- 
facturing methods. It calls for a complete discontinu- 
ance of the old method of pre-war days—those days 
of Olympia expositions when the maker took to Olympia 
his new model to see how it caught the public eye and 
to see how many orders he could get, how much de- 
posit money he could bring home and so, when the 
show was over, completely revise and design the job 
and start manufacturing. That was a sure-game policy. 
There was no losing on it. But that was not quantity 
production. It did not contain a single fundamental 
of quantity production. 


Bold Program Needed 


A few of these same sure-game managers are in 
charge of factories. True the factories are new. True 
they are modern factories. True the Ministry of Muni- 
tions has had production in them, but this does not in- 


sure a quantity production program in car manufactur- 
ing. 


Quantity production calls for a bolder program than 
the average British manufacturer has attempted in the 
past. It calls for a complete reversal of attack. It 
presupposes a mental change as well as changes in 
manufacturing processes. 

The question of the moment is can the British maker 
convert himself to the new quantity program? 


British Factories Ideally Equipped 


Notwithstanding the handicaps which the British 
manufacturer is under because of the war, he has the 
advantage of greatly increased factors. These invariably 
are of the very last word in modern construction, and are 
permanent, as everything of the kind is in Great Britain. 
Buildings are invariably brick, generally of the one-story 
type with saw-tooth roof construction, and hawe very large 
rooms. Everything necessary in the way of good light- 
ing, good arrangement of machinery, central heating, 
forced ventilation, canteens at which the great majority 
of employees can get cheap noon-day meals, Red Cross 
facilities, with resident doctor and corps of nurses, audi- 
toriums for entertainments, technical libraries, educa- 
tional classes, in fact everything that could be asked for 
in connection with British factories exists. 

While many of these additions are recent, not a few of 
them were made about the middle of the war, so that the 
companies have been using these factories at capacity 
for two years, and in some cases longer. 

Rolls-Royce is a typical example of British factory ex- 
pansion under the war. This factory has been required 
to manufacture only aircraft engines. Before the war it 
had 3000 employees and on Nov. 11 it had 8000. The fac- 
tory covered 11 acres. The new buildings were erected 
on an orderly basis, and were filled with the finest ma- 
chinery possible to obtain. When the armistice was 
signed the company was producing upward of 80 air- 
craft engines per week, mostly of the Eagle and Falcon 
models. It had started production on the large Condor 
twelve-cylinder type with cylinders 61% by 714. 

Such a firm had little opportunity of making any 
progress on its post-war models because of Government 
control, and it will be engaged on aircraft work for some 
months to come. Its post-war program consists largely 
of carrying on its pre-war model, the 40-50-hp. six-cyl- 
inder chassis. There are many rumors of a small six- 
cylinder chassis of 15.9 hp., but these could not be con- 
firmed. 


Increased Organization Nearly 1000 Per Cent 


One of the companies to make perhaps unprecedented 
progress during the war is Austin of Birmingham, which 
previous to July, 1914, had 2500 emplovees, but now has 
22,000, or had this number on armistice day. The fac- 
tory buildings are situated well in the country in North- 
field, which is a suburb of Birmingham. This company 
during the war has had a variety of activities. It de- 
livered 2000 airplanes, 2000 motor trucks, 350 armored 
cars, 650 guns, 750 touring cars, 148 ambulances, but by 
far its greatest reputation was made in its shell manu- 
facture. In this work it reduced the price of the 9.5-in. 
shell from approximately $62.50 to $31. In other words, 
it cut it in half. The reduction in cost was of such im- 
portance that the matter was brought up in Parliament 
and an explanation of how it was possible to accomplish 
such results was made. Being located in the country it 
has been necessary for the Austin company to have 
special trains to bring its 22,000 workers from the sur- 
rounding locality. The railroads carried 10.500 of these 
workers to the plant in a period of 85 min. The company 
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has lines of motor buses which cover many of the ad- 
jacent areas. 

Factory buildings cover 53 acres, and it has been neces- 
sary to feed 20,000 of the workers at the factory. This 
has called for a tremendous canteen organization. 

Austin was one of the few companies fortunate in be- 
ing able to develop its post-war model. 


Maintains Technical Institute for Employees 


This factory literally abounds with activities for the 
benefit of the workers. There is a technical society with 
a membership of 750 which holds regular meetings and 
has a technical library of over 500 volumes. The com- 
pany has accommodation for 10,000 bicycles used by its 
employees. There is a large factory farm on which much 
of the produce for the canteen was grown. At a company 
grocery store it has been possible to supply provisions at 
a low price which were difficult to obtain. There is a 
technical institute for the education of the factory ap- 
prentices, who are given time during their working hours 
to take educational courses. 

Another British factory which can be looked upon very 
largely as a war plant is the Siddeley at Coventry. On 
armistice day this factory was employing 5000 to 6000 
workers and had 20 acres of floor space. It was deliver- 
ing 150 airplane engines per week and twenty complete 
planes. With each of these went a 50 per cent stock of 
spares, which gave a considerable war output. The Sid- 
deley factory is as modern a plant as could be found. 
The buildings are all of brick construction, largely one- 
story design, with a few multi-story buildings. Light, 
heating and ventilation are the best that can be found 
in any country. All buildings are fitted with modern 
machinery, much of which is American. The Siddeley 
company gives promise of being one of the aggressive 
British manufacturers in car production, and, while the 
company’s plans are not definitely worked out, it has two 
thoughts primarily in mind—first, the production of a 
good car in quantity, and second, the merchandising of it 
at a low price. 


Continue to Build Aircraft Engines 


This company, like other British companies, has had 
great experience in manufacturing aircraft engines. 
It was one of the first to manufacture the twelve-cylinder 
air-cooled V-type R.A.F. which has had such wide use in 
the Royal Air Force. Siddeley took the drawings of this 
engine in December, 1914, and had the first engine made 
in March, 1915. In addition to manufacturing this en- 
gine, Siddeley has manufactured his own vertical six- 
cylinder design. It is stated that 25 per cent of all the 
British engines at the front were made by the Siddeley 
company. The Lanchester firm, one of the pioneers in 
Great Britain, has been engaged almost exclusively on 
aircraft production. It has been manufacturing the Arab 
Sunbeam model, an eight-cylinder design which has been 
produced in great quantities. In addition Lanchester 
has built other aircraft engines and expects to be en- 
gaged on this work for many months yet. During the 
war it built many of the air-cooled R.A.F. types. 

The Sunbeam company was required by the Govern- 
ment to devote all of its attention during the war to the 
development and production of aircraft engines, and al- 
though the Sunbeam automobile was used as a staff car, 
the company was not permitted to build it in order that 
all of its activity might be devoted to aircraft work. 
Previous to 1914 the Sunbeam company had gone per- 
haps as far as any British concern in the development of 
aircraft engines, and it was because of this preliminary 
work that the Government practically assumed complete 

| 


for this year. 


direction of the factory. Since the starting of the war 
27 different types of aircraft engines have been developed 
for various uses, such as airplanes, seaplanes, blimps, 
dirigibles, flying boats, etc. Several of these engine types 
have been developed for certain types of machines, such 
as the flying boat for Russia. The company has 4000 
workers, and has capacity for 4000 automobiles per year 
6r approximately 80 per week. The factory has not 
developed as extensively as many other factories during 
the war largely because it has been used more as a devel- 
opment factory than a production one. . 

Vauxhall is another company that has made great 
development during the war, and many factory additions 
have taken place. The company is relatively small, with 
1800 workers at the end of the war. It was largely en- 
gaged on the manufacture of Vauxhall cars throughout 
the war and so suffered very little disorganization. Be- 
cause of this the company was able to develop its new 
four-cylinder valve-in-the-head car, which is one of the 
few British post-war models. The company does not 
contemplate going ahead rapidly on this model, which is 
designated as the 30-98 type, and plans only 50 of them 
It has a speed of 80 to 90 m.p.h. on the 
level, and travels 25 miles to the gallon at 33 m.p.h. with 
a four-seated body which weighs 2464 lb. The cylinders 
are 98 x 150 millimeters. 

L. H. Pomeroy, the Vauxhall engineer, shares with 
many British engineers the opinion that designing ea 
airplane engine is child’s play compared with the auto- 
mobile line. Many of them think that one Grand Prize 
road race gives them more information on engines than 
four years of war. 


Crossley Output 250 Cars Monthly 


The Crossley is a typical example of the growth under 
war pressure of one of the old British manufacturers. 
Before the war it had 500 employees, and on Nov. 11 it 
had 5000. Its capacity of fifty cars per week before the 
war has increased to 250 per week now. Before the war 
the old factory had 2% acres of floor space and now it is 
9 acres. In addition the company has one of the largest 
aircraft factories in England, which was completed about 
the middle of 1918. It covers 23 acres and is located in 
the outskirts of Manchester, or approximately 3 miles 
from the old factory. The erection of this factory was 
one of the building accomplishments of the war. In De- 
cember the company was devoting one-third of its manu- 
facturing effort in its old factory to airplane engines and 
two-thirds to motor cars. Two types of engines were in 
production, the six-cylinder Beardmore and the British 
air-cooled B.R. 2, a rotary type of engine. Just before 
the armistice the factory started on the manufacture 
of a third type of aircraft engine. 

In the early days of the war—in fact, as far back as 
1912, when the British Government organized the Royal 
Flying Corps, which later became the Royal Air Force— 
it was decided to use the Crossley chassis as the motor 
vehicle best suited for a good deal of the aircraft work, 
and when war broke out 100 of these were ready for the 
work. This was followed by Government orders to pro- 
duce as many as possible. In the early days of the war 
these were produced at the rate of 30 per month and 
in the final days at 250 per month. 


Made Tractors, Guns, Trucks, Airplane Engines 


Renault, for example, has been manufacturing his 
heavy tractors for moving guns; he has been manu- 
facturing cars; he developed the small Renault tank, 
and was producing it at the rate of 20 per day in 
December; he was manufacturing large guns com- 
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plete; he was manufacturing motor truck types of 
axles and running gears for guns; he had built an en- 
tirely new aircraft factory for the manufacture of 
planes; and he was manufacturing different types of 
aircraft engines. 

With all this variety of war program it was quite 
impossible to install modern production methods on 
each and all. Notwithstanding this he had in operation 
one of the best systems of aircraft assembly in Europe. 
He was assembling the small tanks on a production 
progressive assembly basis, using the traveling chain 
method. 

These tanks were traveling steadily along an assem- 
bly platform and the work on them was being carried 
on as they progressed. The war had required the open- 
ing up of new foundries which were constantly en- 
larged from time to time. So it was with all the 
other departments of the factory. There was never 
any time when each had reached its state of com- 
pletion. It was a constant program of expansion, with 
no thought of terminating it until the morning of 
Nov. 11. 


No Halt to Expansion : 


The development in other French factories was on a 
par. The case in question is that of the Gnome com- 
pany manufacturing the Gnome and LaRhone engines 
in Paris. This company, previous to the war, had 500 
employees. In December it was working with 4,000. 
The entire force was on aviation engines. 

The company was producing thirty-five per day and 
was building four models of the Gnome alone. It had 
been asked by the government to build 350 of the 
Salmson radial type engine which has been such a 
successful war product. 

The company has two large Paris factories and had 
partly completed a large foundry, part of which was in 
operation and had just completed the building for a 
very large forge shop. Some of the hammers had just 
been moved into the building and the work of in- 
stallation was just started. 

In the design and layout of these new buildings 
there was only the thought that the government must 
have more engines from this company no matter what 
the cost or what the possibilities of using these fac- 
tories should the war unexpectedly stop. The work 
of equipping them was going ahead in December. Be- 
sides this, great additions to the factories for ma- 
chine shops and assembly rooms were in the course of 
erection. The factory is a fine brick structure modern 
to the last chapter of factory design and equipped with 
all the modern machinery that aircraft engine manu- 
facture called for. The company had manufactured 
many of its own lathes which were in use. Long rows 
of American machinery were seen alongside of French, 
British and Italian machinery. 


800 Aviation Engines a Month 


The company was going ahead on a war program 
developing its 800 hp. twenty-cylinder radial type en- 
gine, with fixed cylinders as compared with the rotary 
type engine which this company has always manufac- 
tured. The fixed cylinders were arranged in four cir- 
cles of five cylinders to the circle. The circles were 
placed one behind the other so that each group of five 
cylinders was working on a single throw of the crank- 
shaft. The job is water-cooled which represented a 
new departure in Gnome practice. Also under develop- 
ment was the new 500 hp. Salmson radial engine which 
the company was aiding in the development of at the 
request of the government. 

Another French firm, Lorraine-Dietrich, made amaz- 


ing development during the war. Its factory area 
has been more than doubled and it has been producing 
aviation engines at the rate of 800 per month. This 
is one of the old French automobile concerns which 
very early began the development of aircraft engines 
and which is to-day looking into the future and pre- 
paring for the possibilities of commercial aviation. Its 
factory additions have been carried out on a broad 
practical basis rather than in a step by step piece- 
meal topsy-turvy way. 

The factory has enormously large rooms for machine 
shops, assembly, etc. They compare with the largest 
manufacturing floors in America. The machinery is 
all laid out in a well organized way, but there is a lack 
of electric industrial trucks to facilitate in removal of 
the material. The company is one example of the many 
that have endeavored to secure such equipment during 
the last year or two. 

This company has been carrying through a large 
airplane program and its final thought is indicated 
in the development of a twenty-four-cylinder, 1000 hp. 
W-type of engine that should be well suited for com- 
mercial work. There are three rows of cylinders, the 
center row mounted vertically, and a row at each side, 
inclined slightly above the horizontal. All three groups 
work on the one crankshaft. The company has been 
producing an eight-cylinder V-shape 275 hp. with 
cylinders mounted at 90 deg. It has also been pro- 
ducing a twelve-cylinder 400 hp. type with cylinders 
at 60 deg. and a twelve-cylinder 600 hp. type with 
cylinders at 60 deg. The 600 hp. type uses four calves 
per cylinder, whereas the others have two. The 1000 
hp. type uses the same cylinders with four valves as 
used in the 600. The company has also been producing 
aviation engines of 220 and 300 hp. so that it has been 
in production in five different models and has the sixth 
under development. 


Expansion Constant at Panhards 


The pioneer firm of Panhard-Levassor is an example 
of a French maker that has had a large production on 
four-wheel drive tractors for artillery use and has 
also manufactured trucks, aviation engines, ammuni- 
tion, and other lines of war products. The company 
developed one of its own types of aviation engines 
which did not develop as satisfactorily as expected 
and many of which are now used in motor boats. In 
December it was just completing its government con- 
tracts for shells. The factory was in a complete state 
of expansion. It was one of the few French factories 
located within the walls of the city placed as it is 
close to the wall on the South. It has just completed 
a large three-story foundry of brick and reinforced 
concrete construction. The lower floor only has been 
put into operation. The elevators and staircases were 
just being installed. Panhard has added one of the 
finest three-story office buildings that exists in Europe. 
It stands as a monument of the development of the 
industry under war pressure. The building is largely 
completed. Adjacent to it are lines of new factory 
buildings which are just nearing completion. These 
factory additions are laid out on a modern scale giving 
large machining rooms as well as assembly floors. A 
general use of underground tunnels for transportation 
between buildings is a recently developed feature of 
the factories. During the war it was necessary for 
Panhard to utilize every adjacent building in its fac- 
tory zone. Three and four-story warehouses were con- 
verted into machine shops for manufacturing shells. 
Alleys and every available outside space was utilized 
for storage of war products. Panhard’s work of ex- 
pansion was really just under way. 
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Ricardo Engine “Made Good” in Tanks 


Embodies an Unconventional Piston Design and Means for Cooling the Piston, for 
Preheating the Carbureter Air and for Preventing Any Unvaporized Fuel 
That Gets by the Piston from Getting Into the Crank Chamber 


& 


HE war has brought a new type of internal combus- 
tion engine prominently to the front in England. 
It is the Ricardo: engine, which was used success- 
fully in British tanks during the last year of the struggle 
to the number of about 3000. This engine incorporates 
means tending toward the more economical use of fuel as 
well as toward a saving in lubricating oil. The outstand- 
ing feature of the Ricardo engine is its piston design. 
This piston is of the double diameter type, to use a term 
which has become somewhat familiar in connection with 
two-stroke engines. But in the Ricardo piston the lower 
portion is of smaller diameter than the upper, and serves 
chiefly the purpose of a crosshead, while the upper part 
carries the piston rings and serves to seal the combus- 
tion chamber. The lower part of the piston works in a 
crosshead guide, which is a sleeve of less diameter than 
the cylinder and fitted into the lower end of the cylinder 
in such a way as to project into the.crankcase. The large 
diameter top part of the piston is rigidly connected with 
the smaller diameter lower or crosshead part by a long 
tube cast integral with the top part. At its lower end 
this tube carries the crosshead sleeve, which is a sliding 
fit in the crosshead guide. The wrist pin is carried in 
the the crosshead at the bottom, the conventional type of 
connecting rod being used. The diameter of the tube 
connecting the top and bottom of the piston is little more 
than one-half of the cylinder diameter. 

Many reasons are advanced for the adoption of this 
design, and results with the engine in tanks bear out 
practically all of these claims. The primary object is to 
get a piston in which the upper part with the rings is 
entirely free from side pressure and only takes the ex- 
plosion pressure on its head. 

The crosshead taking the side thrust, the piston crown 
can be made with a relatively loose fit, as high as 0.060 
in. clearance being allowed, and there is no pressure on 
the rings other than their own radial pressure, which is 
required for retaining compression. 


Piston Design Insures Easy Cooling 


A further object was to insure quick radiation of heat 
from the piston head, which is accomplished by a thick 
piston crown assisted by the smaller diameter down- 
wardly extending piston tube. This obviates the neces- 
sity of relying on a piston skirt. 

By securing the wrist pin in the lower or crosshead 
part it is far removed from the piston head, and its lubri- 
cation is proportionally simplified. 

The wrist pin possesses several other advantages, due 
to this unusual location. The pin is short as compared 
with that used in the skirted piston, and the bosses carry- 
ing the ends of the pin are close up against the sides 
of the connecting rod. This reduces the bending moment 
on the rod and allows of using not only a shorter rod, but 
one of smaller diameter, and consequently reduces the 
reciprocating weight. It is possible to use a pin which 
floats in the top of the-connecting rod and also in the 
crosshead bosses, which obviates any tendency to loca: 
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Cross section through the Ricardo engine, showing the 
unusual double-diameter piston with crosshead 
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wear on the pin, in that it tends to a slow rotary motion. 

Among other advantages of this mounting of the wrist 
pin is that it is properly located with reference to the 
crosshead sleeve, which is the skirt of the piston. It is 
located approximately midway between the ends. 

This crosshead design of piston prevents direct radia- 
tion of heat from the piston head to the crankcase, and 
so keeps the lubricating oil in the case cool. This is 
largely due to two factors: First, the heat from the 
piston head is largely radiated by the piston tube, and 
before it can reach the crankcase it has to be transmitted 
through the crosshead. Radiation from the piston tube 
is accelerated by having all the air entering the carbu- 
reter pass through the cylinder between the piston head 
and the crosshead. This air passes to the carbureter at 
as high a temperature as 150 deg. F. when the atmos- 
pheric temperature is 60 deg. F. 

The crosshead piston has advantages from the stand- 
point of lubrication. The piston head carrying the rings 
requires very little oil, just enough to keep the rings 
working and to furnish a film on the wall. In most en- 
gines the rings get too much oil and a good deal of car- 
bonization of oil occurs, to the detriment of the piston 
rings and the cylinder walls. In the Ricardo engine a 
small portion of the crankcase oil mist is carried into the 
cylinder space between the piston head and the cross- 
head by the air passing to the carbureter. This is suffi- 
cient for the piston crown. At the bottom of the cylinder 
the crosshead guide is exposed directly to the crankcase 
mist, and receives an adequate oil film for the close fit of 
the crosshead. Special lubrication economy is obtained, 
and the averages from the 3000 engines in use show an 
oil consumption of 0.012 pint per brake-horsepower-hour 
on new engines, which drops 
to 0.0075 pint per brake- 
horsepower-hour after use. 

Still another advantageous 
feature of the Ricardo con- 
struction is that unburned 
fuel leaking down past the 
piston head does not enter the 
erankcase lubricant. Any 
heavier fuel particles that get 
by the piston head are picked 
up by the air passing to the 
carbureter and are again car- 
ried into the carburetion sys- 
tem. This factor is very de- 
sirable for using kerosene and 
also for gasoline in cold 
weather. 

Not the least interesting as- 
pect of this piston design is 
that it seems to furnish the 
missing link with aluminum 
alloy pistons, namely, the 
means of preventing piston 
slap when an engine is cold. 
The aluminum alloy piston has 
become universal in European 
aviation engines, where pis- 
ton slap of a cold engine does 
not count. However, in pas- 
senger cars this slap must be 
eliminated, and it is also un- 
desirable in the truck and the 
farm tractor. Ricardo de- 
signs the piston head with a 
loose fit, with as much as 0.060 
in. clearance, but fits the 
crosshead as close as 0.004 in. 


Part longitudinal 


Note 
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section 
through the Ricardo engine. 
the ribbed crosshead 
guide past which the carbu- 
reter air is drawn by the 
action of the piston 
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The crosshead takes the side thrust and there is no slap. 

The Ricardo engine was adopted for tank work owing 
to the impossibility of getting all the Daimler-Knight en- 
gines needed. The tanks originally used the 105-hp. six- 
cylinder Daimler-Knight, and Ricardo was asked to de- 
sign his engine to give 113 hp. and to fit in the space used 
by the Daimler-Knight. The first design was a four- 
cylinder, 55s by 7% in., that gave 113 hp. at 1200 r.p.m. 
A six-cylinder design with the same cylinder sizes gave 
170 hp. at 1200 r.p.m. To date four different sizes have 
been manufactured. The third modél has six cylinders, 
634 by 7% in., and gives 255 hp. at 1200 r.pm. Re- 
cently a twelve-cylinder job has been developed which 
would be interchangeable with the Liberty engine for 
certain uses. 
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Left—Sectional view of the Ricardo crosshead piston, showing method of attaching the cylindrical crosshead. 


Center—The piston in place in the engine. 


Right—Sectional view, showing how the carbureter air is 


drawn past the ribbed sides of the crosshead guide 


Apart from the piston design, the engines are conven- 
tional types, with single cast-iron cylinders having valves 
in pockets on one side, the exhausts in the bottom of the 
pockets and the intakes in the tops, or directly above the 
exhausts. Both are operated from a single camshaft 
within the crankcase. 

Using the crosshead piston increases the engine height 
approximately two-thirds of the stroke, which in the case 
of the 71%4-in. stroke engine referred to adds 5 in. to the 
height. There is an increase of 10 to 15 per cent in en- 
gine weight as compared with the same sized engine using 
a skirt piston. A cold compression of 85 lb. gage is used. 
The mean effective pressure in the 55% by 714-in. size is 
100 lb., and in the 634 by 714-in. size is 106.5 lb. 

Before going into tank use each engine is given a 
severe test and every fifteenth engine is given a 200- 
hour test in four runs of 50 hours each at full load on a 
dynamometer. No work can be done on the engines 
under test between the 50-hour periods. Every engine 
has to run 10 minutes while tilted at an angle of 30 
degrees without load, and at the end of 10 minutes must 
go onto full load without smoking or missing. At the end 
of the 200-hour tests no carbon deposits have been found 
on the cylinder heads, the only indication of carbon being 
a mahogany color. 

In the design of the engine the use of alloy steels was 
not permitted by the Government, in order to conserve 
these steels for the aviation program. 

The engine has a mechanical efficiency of 386 per cent 
when starting up and 87.5 per cent after running. 

The design of the engine parts to admit of the cross- 
head piston, which is a two-diameter one, does not call 
for unusual complications, as the cross-head guide fitting 
into the bottom end of the cylinder accomplishes this, 
leaving the cylinder casting identical with that in an 
engine using a skirted piston. The crosshead guide is 
an air-cooled aluminum alloy sleeve supported by a flange 
which is anchored between the cylinder base and the 
crankcase. The lower end of the sleeve fits into a sub- 
top of the crankcase. In the early designs this cross- 
head sleeve or guide was of bronze, lined with white 


metal, but aluminum alloy has been found to give very 
excellent results. The clearance of the crosshead in its 
guide ranges from 0.0035 to 0.006 in. 

The piston, a die casting, has the crown slightly con- 
caved, and only carries the very thin piston rings, which 
have a thicker radial measurement. Below the rings the 
very brief piston skirt is cut back, leaving a clearance 
of 0.020 in. In manufacture it has to be machined on 
the two cylindrical surfaces. 

The crosshead sleeve is a cast-iron ring or shell fitting 
over the lower end of the piston tube and is secured there- 
to by four small bolts. It is an easy push fit on the pis- 
ton tube. It is supported on the piston tube by three 
circular bands, the middle one being on the center of the 
wrist pin. The sleeve can be either cast iron or a steel 
forging, the former serving for commercial engines. 

The crosshead piston permits of a short wrist pin, 
which is bushed in the end of the connecting rod and also 
in the crosshead bosses, allowing the pin to float. It is 
oiled by the crankcase mist, and the quantity supplied is 
quite independent of the throttle. 

Nothing unusual is found in the valves and operating 
parts. They are of 3 per cent nickel steel, low carbon 
and case hardened. Phosphor bronze valve guides are 
used. There is little if any pitting of the heads. The 
timing is: 

Inlet valve opens 20 deg. late. 
Inlet valve closes 17 deg. late. 
Exhaust valve opens 55 deg. early. 
Exhaust valve closes 5 deg. late. 

A careful masking of the inlet valves has shown very 
satisfactory results. 

In carburetion use is made of the space between the 
crankcase top and the sub-top for the circulation of air 
around the crosshead guide. The air enters at one side 
and passes out to the carbureter on the other side. A 
portion of the air is drawn directly round the crosshead 
guide, and the remaining portion passes between the 
guide and the cylinder through slots provided for this 
purpose. On the upward stroke of the piston the air is 
drawn through these slots at a high velocity, and impinges 
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The Ricardo piston complete and disassembled, showing 
the crosshead which is bolted to the piston extension 


upon the crown and stem of the piston, thus effectually 
cooling them. On the downward stroke this heated air is 
discharged again into the chamber surrounding the 
guides, and thence into the carbureter. By this means 
the piston and crosshead guide are kept cool and the car- 
bureter air is warmed. 

It is found in practice that the heat abstracted from 
the piston and crosshead guide is just sufficient to over- 
come the latent heat of evaporation of the gasoline when 
running on full load, and rather more than sufficient on 
reduced loads. Tests carried out with thermometers 
fitted in the induction piping above and below the car- 
bureter have shown that when running on full load with 
an atmospheric temperature of 60 deg. Fahr. the air, af- 
ter passing round the crosshead guides and pistons, en- 
tered the carbureter at a temperature of 130 deg. Fahr. 

The temperature immediately above the throttle was 
found to be 70 deg. Fahr., and near the top of the induc- 
tion pipe, where evaporation appears to be complete, it 
was found to be 60 deg. Fahr., showing that the heat 
abstracted from the pistons and crosshead guides was 
just sufficient to replace that absorbed in overcoming the 
latent heat of the fuel, while the total drop in tempera- 
ture of 70 deg. Fahr. shewed that practically the whole 
vl the tuel was evaporated beture entering the cyliader. 
On a light load, with consequent reduced air circulation, 
the temperature of the air entering the carbureter rose 
to 150 deg. Fahr., and the temperature near the top of 
the induction pipe was sufficiently high to check con- 
densation at reduced loads. The free circulation of air 
through the upper portion of the crankcase tends to 
keep the lower portion cool, so that no oil cooling is 
required. Further, the crankcase is not exposed to the 
heat radiated from or carried away by the lubricant 
from the inside of the piston crown. 

As the upper end of the piston is to a certain extent 


isolated from the crankcase, special provisions had to 
be made to insure its lubrication. The lower portion of 
the stem of the piston is provided with a few small holes, 
and the crosshead sleeve which surrounds it is also pro- 
vided with a ring of small holes so placed that these 
holes are uncovered above the guide at the top of each 
stroke. On the upward stroke of the piston air is drawn 
through slots provided in the flange of the crosshead 
guide between the guide and the cylinder, and passes at 
a very high velocity around the crosshead sleeve; in doing 
so if draws a small proportion of air and oil mist from the 
holes in the crosshead sleeve, which are in communica- 
tion with the crank chamber through the corresponding 
holes drilled in the piston stem. The oil issuing from 
these holes in the form of a mist is picked up by the rush 
of air and sprayed over the cylinder walls while the piston 
is near the top of its stroke; the total quantity of oil 
drawn out in this manner is exceedingly minute, but it is 
sufficient for the maintenance of the piston rings. The 
whole operation is similar to that of a carbureter in 
which the slots in the crosshead guide correspond to the 
choke tube and the holes in the sleeve to the jets. The 
control of the quantity of oil delivered in this manner is 
governed by the area of the slots and the size or number 
of holes provided in the sleeve. 

It will be noted that by this means the lubrication of 
the cylinder walls is continuous, that it is independent of 
the suction in the cylinder, that oil is only supplied to the 
cylinder walls in the 
quantity required by 
the piston rings, and 
that oil which has 
af : clung to the walls and 
a 3 5 become partially car- 
; | bonized does not find 
its way back into the 
crankcase. 

The advantages of 
the Ricardo piston 
may be summarized 
as follows: 

(1) The _lubrica- 
tion is under com- 
plete control, and is 
independent of the 
suction in the cylin- 
der; consequently the 
oil consumption, the 
tendency to carbonize 
both the piston and 
combustion chamber, 
and the risk of oiling 
up the sparking plugs 
| are all reduced to the 
- minimum, 

(2) The piston 
friction is reduced to 
about half that which 
obtains with an ordi- 
unary truck piston. 

(3) Owing to the 
=! SS gh S fact that the cross- 
i——-- head and guide are 
NO) relatively cool, and 
eh [ that both are main- 
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tained at  approxi- 
mately the same tem- 
Oo) _ perature, a very fine 


Sectional view through the running clearance can 


valves and valve gear of the (Continued on page 
Ricardo engine 443) 
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Generation and Storage of Energy in 
Magnetos 


How the Spark Energy Is Generated by the Armature Motion"and Stored in the 


Magneto During the 


By Harry F. 


HE magneto generator, as used for ignition pur- 

poses, generates and stores the energy which subse- 

quently goes into the ignition spark, during a period 
of operation while its winding is short-circuited. When 
the spark is desired, the winding is suddenly open-cir- 
cuited, with the result that the stored energy is delivered 
in the form of an electrical spark. 

Fundamentally, this stored energy, which is electro- 
magnetic in form, is present in the combined electrical 
and magnetic circuits of the machine in the form of a 
reactive magnetic field and also in the form of a distor- 
tion of.the excitation flux distribution due to this reac- 
tive flux, that is very different from what the flux distri- 
bution would be on open circuit: for the same armature 
position, so that it naturally follows that a sudden change 
from the short circuit to the open circuit condition will 
result in a very sudden magnetic readjustment that pro- 
duces the delivery of the stored energy to the ignition 
spark. 

It is the purpose of this article to explain how the 
energy is generated due to armature motion and stored 
in the magneto on short circuit, pointing out by the aid 
of diagrams how the reactive flux is set up, influencing 
the shifting of the main or excitation flux from the 
magnets of the machine, and affecting current flow in the 
windings. The writer will endeavor to cover briefly all 
the important phenomena connected with the short-circuit 
operation of the ignition magneto. 

In AUTOMOTIVE INDUSTRIES, Vol. XX XIX, page 616, in 
an article, “Magnetism In Magneto Generators,” under 
Analytic Measurements, the writer gave a brief descrip- 
tion of the physical dimensions of a low-tension magneto 
and of the set-up for the oscillographic test by which the 
oscillogram of the open circuit e.m.f., illustrated in Fig. 
4 of that article, was taken. Special attention is here 
called to the fact that the oscillogram shows that when 
the armature was in the vertical position a relatively high 
voltage was generated. 


Short Circuit Current 


In Fig. 1 is now presented an oscillogram showing the 
current generation on short circuit for the same ma- 
chine, taken under the same geucral testing conditions, 
so that in this oscillogram, just as in the oscillogram of 
the open-circuit e.n.f., the armature position is definitely 
marked. 

Fig. 1, therefore, represents both a current-time and 
a current-armature position record of the performance of 
the machine on short circuit, at a speed of about 630 
r.p.m., as checked directly from the 60 cycle wave repre- 
sented therein. 

The principal disclosures of this record are that the 
current wave is a very broad and flat one, indicating con- 
siderable firing range in the magneto, and that the cur- 
rent changes its polarity each time the armature passes 


Short Circuit Period 


Geist, E. E. 
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Fig. 1—Oscillogram of short circuited armature current 


the vertical position for this particular speed of opera- 
tion. The current flow in amperes is also indicated on 
the oscillogram and, the sequence of events is as shown 
by the arrow. ' 

By comparing the short-circuit current wave with the 
open-circuit voltage wave, it will be seen that there is 
a lag between the armature position at which the short- 
circuit current rises to its maximum and that armature 
position at which the open-circuit e.m.f. rises to its maxi- 
mum. It is this lag or retardation effect upon the man- 
ner in which the generating flux shift is produced on 
short circuit as compared with the more natural shift 
which takes place on open circuit, that is caused by the 
reactive flux set up in the magnetic circuits of the 
machine due to current flow in the generating winding. 

The following flux distribution diagrams (Figs. 2, 3, 
4-and 5) represent an attempt to show as completely as 
is possible how the reactive flux is set up in the machine, 
and its effect upon the excitation flux distribution, as well 
as the manner in which both the reactive and the excita- 
tion fluxes shift with respect to the winding. 
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Figs. 2 and 3—Showing flux distribution for two arma- 
ture positions 
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Figs. 4 and 5—Flux distribution for two other armature 
positions 


In these diagrams, just as in discussions of magnetic 
phenomena, the excitation and the reactive fluxes will 
be shown as separate entities, even though they do not 
actually exist as such, and the general plan is followed of 
joining these forces where they flow in the same direc- 
tion through the same path, and of giving them slightly 
separated paths where they tend to flow in opposite direc- 
tions in the same path. An endeavor has been made also 
to show the fluxes in about the proportions in which they 
exist for the different armature positions shown. 

Shifting fluxes are shown in dotted lines and are given 
a curved effect with respect to the conductors they are 
shifting across. In connection with shifting fluxes, it 
might be pointed out here that as the armature face tips 
leave the pole piece tips, and as the opposite tips meet, 
excitation flux will shift across the winding, leaving the 
separating tips toward the meeting tips. For the direc- 
tion of rotation shown in Figs. 2, 3, 4 and 5, this shifting 
excitation flux travels down on the left and up on the 
right-hand side of the coil, or always toward the “shifted 
flux” as designated. 

As current increases in the winding, the reactive forces 
increase, the loops of reactive flux increase in number, 
and in so increasing, additional loops of reactive flux 
shift across the turns of the coil, beginning at the mag- 
netic center, until they include the path formed by the 
armature core, armature faces and pole pieces. For de- 
creasing current, these loops in dying out will decrease 
in the scope of their path inward toward the magnetic 
center of the winding and thus also will shift across the 
coil turns. This shifting of reactive flux has an effect 
similar to the shifting of the excitation flux, the effect 
being in proportion to its rate. 

In these diagrams, a direction of rotation and a polarity 
of the magnets are assumed, and one face of the armature 
is shown heavier than the other in order that the amount 
of armature motion from one position to another be more 
easily followed. 

Fig. 2 shows the armature in the vertical position, 
which, according to the oscillogram, Fig. 1, is the posi- 
tion of zero current. The conditions as represented in 
Fig. 2 depend upon phenomena occurring as the armature 
approaches the vertical position, so that Fig. 2 will not 
be discussed until after Fig. 5. 


Position of Zero Current 


As the armature passes from the vertical position to 
that represented in Fig. 3, the current rises toward its 
maximum value. This current is due to the fact that the 
excitation flux shifting across the coil generates an elec- 
tro motive force that causes current flow in the closed 
circuit. While this current producing voltage is purely 
the result of the excitation flux shift and will vary as 


6¢/dt varies, it is further influenced by the fact that as 
the current increases in value, the reactive flux ¢%, will 
increase in value correspondingly and will shift across 
the coil at a rate 3¢,/dt. This shifting of reactive flux 
takes place in a general way in the opposite direction to 
that in which the excitation flux is shifted across the coil, 
so that it is evident that the current is produced by the 
resultant of these two shifts, which is expressed by 
6(¢—?,)/st. Owing to the fact that the generating 
@ehift must be greater than the reactive shift which it 
produces, this resultant shift is expressed by the differ- 
ence as shown. The current flow in the winding will 
be in the direction indicated by the three turns in cross 
section. 

Attention is called in Fig. 3 to the fact that the loops 
of reactive flux flow in the same direction as the excita- 
tion flux at the separating armature and pole piece tips, 
and in an opposite direction at the meeting tips, which 
accounts for the fact that the excitation flux is retarded 
in its shifting by the reactive flux, for it will be appre- 
ciated that on open circuit, with an absence of the reac- 
tive flux, the direction of the excitation flux through the 
armature would be directly opposite. The diagram also 
shows that all the reactive loops do not interlink with 
all the coil turns and shows that the magnetic center, 
that is, the center from which all reactive loops arise 
and return, is at the opposite end on each side of the 
coil from the separating tips. 

Fig. 3 shows the armature in about the position of 
maximum energy storage. This energy exists, as was 
previously mentioned, in the presence of the loops of 
reactive flux interlinked with the coil, and in the fact that 
the excitation flux is held in an unnatural path with 
respect to the coil by this reactive flux: The energy 
which is thus stored is generated by the shift of the 
excitation flux, produced by the motion of the armature 
and its consequent co-action with the pole pieces of the 
machine. 


Position of Maximum Current Flow 


As the armature passes on to a position of about 50 
deg. beyond the vertical position, the current reaches its 
maximum value and then begins to decrease in amount, 
because the actual generation of energy has dropped off to 
a rate that is less than the amount that is being con- 
tinually consumed in the copper and iron losses of the 
machine. 

Fig. 4 shows the armature when it has about reached 
the ‘horizontal position, and illustrates the phenomena 
taking place with the current thus decreasing in value. 
This figure shows practically all of the excitation flux 
shifted and passing directly through the armature core, 
but shows a stray flux still unshifted that is negligible 
for this position. The reactive flux loops ¢, will take the 
path as shown,:and it will be noticed that these loops 
have a more difficult path than that of Fig. 3. 

With the current decreasing, and the reactive flux de- 
creasing likewise, there will be a shifting of the reactive 
flux 8¢,/t across the coil as these loops die out toward 
the magnetic center of the winding. This center, it will be 
seen, has changed for each side of the coil to a position 
on the vertical center line of the machine, about as shown. 

The dying out of the reactive flux and the shifting 
of the rest of the excitation flux are both now in the same 
direction with respect to the coil, so that from the in- 
stant the current begins to decrease, up to the neighbor- 
hood of the position of Fig. 4, the resultant flux shift is 
seen to be 5(¢-+ ¢,) /3t. This resultant flux shift rate 
has a sustaining effect upon the current flow and accounts 
for the fact that the current decrease is very gradual. 
When all the excitation flux is completely shifted with 
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respect to the coil this resultant flux shift rate becomes 
36, /8t. 

As the armature passes on toward the position of Fig. 
5, the tendency is for the excitation flux to again begin 
to shift with respect to the coil, passing down on the 
left-hand side and up on the right-hand side, thus chang- 
ing from the path of the unshifted to the path of the 
shifted excitation flux, as shown in the diagram. The 
reactive flux is still present and still decreasing in value, 
so that it is seen that the shifting of the excitation flux 
now opposes the shifting of the reactive flux, i.e. the 
motion of the armature is now tending to generate en- 
ergy to destroy the stored energy still existing in the 
machine, with the result that the resultant flux shifting 
rate is now 3(¢%,—9¢%)/ét. Here still the component 
3¢,/st is the greater, but 3¢/ét is overcoming it at an 
increasing rate. In Fig. 5 it will also be noticed that 


the magnetic center for each side of the winding is- 


directly opposite from where it was in Fig. 3, showing 
how the magnetic center of the machine changes with the 
’ armature during its rotation. 


Shifting of Flux Balances Stored Energy 


When the armature reaches the vertical position, as 
represented in Fig. 2, the shifting of the excitation flux 
has completely overcome the stored energy and the cur- 
rent has reached the zero value. This position is an 
instantaneous one, and the shifting flux ¢ shown is part 
way between the unshifted and shifted positions. Due 
to the fact that the current is zero,-there can be no reac- 
tive flux left from the original generation of Fig. 3 or 
resulting from the new generating tendency of the shift 
explained for Fig. 5. 

For the next half revolution the magnetic and electrical 
phenomena repeat themselves, but inasmuch as the arma- 
ture and coil are inverted with respect to the field, from 
what they were during the half revolution discussed, the 
forces set in action will be of opposite polarity. 

A general review of the diagrams shows that useful 
generation takes place from the vertical position of the 
armature for about 50 deg. of motion, after which the coil 
serves almost purely as a reservoir, this reservoir being 
emptied by the generating effect during the last part of 
the half revolution, in addition, of course, to the continual 
consumption of energy by the coil resistance and the iron 
of the machine. 

During the half revolution, the resultant flux shift 
is seen to change from 8(¢—#¢,) /dt, to 8(¢+4-¢,) /ét, and 
after the original flux shift 5¢/dt has died out and the 
new one begins, to 5(%,—¢) /ét, so that it is apparent 
that the reactive flux plays an important part through 
the complete half revolution. 

Throughout the phenomena, the general effect of the 
reactive flux is to stabilize the current flow in the ma- 
chine, hindering it in its generation, and retarding also 
its decrease. This retardation effect results, as has been 
shown, from both a regenerative effect upon the coil 
itself and from the distorting effect upon the distribu- 
tion of excitation flux. 


Regenerative Effect of Reactive Flux 


The regenerative effect of this reactive flux upon the 
coil itself is what is known as the effect of inductance, 
while the distorting effect upon the distribution of the 
excitation flux is what is known as armature reaction. 
A third limitation to current flow, which is well known, 
is the resistance of the winding itself, but inasmuch 
as its general effect has little bearing on the wave shape 
of the current flow on short circuit, only a mention of it 
will be made at this time. 





It is well known that an electromagnetic circuit, hav- 
ing an inductance L, in which a current 7 is flowing, will 
store energy in accordance with the following equation: 


Li? 


In addition it is also apparent that during the arma- 
ture motion from the position of Fig. 2 to that of Fig. 3 
or until 3%,/st begins to exceed 6¢/8t, each line of reac- 
tive flux will hold an equal line of excitation flux in an 
unnatural position with respect to the coil, so that for 
this range of armature positions the stored energy due 
to armature reaction must be about equal to that stored 
due to inductance, or the total stored energy can be 
expressed by, 

w= lf (2) 

Therefore the inductance effect and the armature reac- 
tion are both factors in the stored energy of the magneto. 

The value of the current i in amperes is obtainable for 
any armature position directly from the oscillogram of 
Fig. 1, so that if the inductance in henrys of the circuit 
can be ascertained for different armature positions, the 
stored energy for any armature position is calculable in 
joules from the foregoing equations. 

If an alternating electromotive foree, of known fre- 
quency and sinusoidal in its wave shape, is impressed 
across the terminals of the magneto coil, with the mag- 
nets removed from the machine, and this emf. is of 
such a value that as small a current as can be accurately 
measured will flow, then for any armature position the 
impedance Z of the circuit is obtainable, by dividing the 
impressed voltage by the current flow resulting. 


Impedance 


It is well known that the impedance Z is equal to the 
square root of the sum of the squares of the reactance X 
and the resistance R of the coil, and since R can be easily 
obtained by the use of a Wheatstone Bridge, and in this 
case proved to be 4.02 ohms, the value X is readily ob- 
tainable from Z and R by calculation. 

For a sinusoidal voltage wave form of frequency / 
the following law holds true, 


Los 2 

2nf 

and from it the value of the inductance can be calculated 
for any armature position for which X is known. 

A series of inductance measurements was made fol- 
lowing the above method for different armature positions 
of the magneto from which the oscillogram of Fig. 1 
was taken, and the results are shown in the Inductance- 


(3) 
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Fig. 6—Armature position-inductance curve 











414 


THE 








































2 rs 
7 \ | | 
> O08 = eee t 
im | | | 
: 
3 06 pf f+} + 
a4 | |Lt : 2 | £ | | 
9 [2 =|.054 youles 
t )4r | im — —— + -- f- -—-®4 
. * 
‘ 
O?+ = nd ies of 
ee | 
| = | 
= ARMATURE] Py S{TION -aegreeh “—_— 
oO 20° 40° 60° 80° 100° #20° 140° 160° 180° 


mn © ¢ 


Fig. 7—Curve of stored energy 


Armature Position curve of Fig. 6. The short-circuit 
current as reproduced from the oscillogram is also in- 
cluded in Fig. 6, so that from these two curves it is 
possible to calculate the amount of stored energy in the 
magneto for different armature positions. 

In Fig. 6 attention is called to the fact that the induct- 
ance of the circuit is a maximum when the armature 
is in the vertical position. This is what would naturally 
be expected because for this position the reactive flux 
has complete iron paths through the armature core, arma- 
ture faces and pole pieces, with the exception of the 
‘learance gap between the rotor and the stator, while for 
the horizontal position the loops of reactive flux have 
a much more difficult path and the inductance will, there- 
fore, be a minimum for that position. Thus it is seen 
that the inductance of the circuit varies very materially 
as the armature changes positions during its rotation. 
The resistance of the winding will, of course, be constant. 

It was pointed out that the stored energy for armature 
positions from Fig. 2 to Fig. 3 is the sum of the effects 
of inductance and armature reaction, and is therefore 
the amount calculable from equation (2) by the use of 
the data represented in Fig. 6. Equation (2) holds true 
in this magneto for the speed at which the oscillogram 
was taken, from the vertical position to about 40 deg. 
after the vertical. 


Value of Stored Energy 


In Fig. 7 the calculated results are plotted and the 
curve shows how the stored energy increases from zero 
to its maximum of about 0.137 joule as the armature 
moves through the first 40 deg. From the 40 deg. posi- 
tion on to the 90 deg. or the horizontal position, the 
armature reaction component of the stored energy gradu- 
ally dies out, so that for the horizontal position the stored 
energy will be due almost entirely to inductance and will 
be of an amount calculable from equation (1), which 
gives 0.054 joule. 

setween the 40 deg. and 90 deg. positions, therefore, 
the stored energy will follow the equation, 

Ww — = (4) 
where k is a numerical quantity varying from 1 to 2 for 
the included armature positions, so that the curve for 
the range of positions from 40 deg. to 90 deg. will have to 
be to some extent an approximation. 
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The amount of stored energy after the horizontal posi- 
tion for the last quarter of a revolution is of very little 
consequence, because the stored energy is below a useful 
value even before the armature reaches the horizontal 
position. 

From Fig. 7 it is seen that the magneto under con- 
sideration has a comparatively high value of stored en- 
ergy at 630 r.p.m. for about 50 deg. of motion. This 
range, of course, results from a constant speed of opera- 
tion. In starting an engine, with the spark occurring 
late, say at 60 deg., the starting speed will be compara- 
tively low, perhaps only about 200 r.p.m., so that the 
energy available for the spark at that position of the 
armature and speed will not be as high as that shown in 
Fig. 7. The true firing range of a magneto has to allow 
for low-starting speeds. However, it is evident that this 
magneto has ample firing range for ordinary service. It 
is also apparent by comparing the Stored Energy-Arma- 
ture Position curve of Fig. 7 with the Current-Armature 
Position curve of Fig. 6, that there is a great deal of 
difference between the current range and the sparking 
range of a magneto. 


Stored Energy on Short Circuit Dissipated in Heat 


The question might be asked as to what becomes of 
the energy generated and stored in the machine on con- 
tinuous short circuit, when the circuit is not inter- 
rupted to produce an ignition spark. All the energy 
that is generated in the machine during each half revolu- 
tion of the armature is dissipated during that half revolu- 
tion in the form of iron losses in the magnetic circuits 
and copper losses due to the resistance of the winding. 
At those positions of the armature where energy genera- 
tion is very high, the energy generation exceeds the 
amount consumed, so that most of the energy is stored 
as previously explained, but after the generation dies out 
the stored energy will continue to be expended in the 
copper and iron losses. 

During the period of generation, energy storage, and 
energy dissipation in copper and iron all take place simul- 
taneously, so that a complete dispensation of the energy 
generated is practically impossible. 

However, from the data contained in the oscillogram 
Fig. 1 in connection with the fact that the coil resistance 
R is known, it is a simple matter to determine the amount 
of copper loss, by the use of the following equation, 


"; 2 
oe = (’ rRst (5) 


where i varies with ¢ as is recorded by the oscillogram, 
and R is 4.02 ohms. The indicated integration can be 
carried out by a step by step summation for small inter- 
vals of time at covering the 0.0476 second required for 
the half revolution at 630 r.p.m. 

Such a calculation made for this magneto shows the 
total copper loss for the half revolution to be 0.111 joule. 
Of this amount 0.08 joule was spent after the 40 deg. 
position from the 0.137 joule stored, so that it is evident 
from the difference that iron loss is also a very important 
consideration in this type of machine. 


Energy Available for Spark 


However, these calculations are secondary considera- 
tions in the phenomena that occur during the rotation 
of the armature, as compared with the simple, direct and 
fairly accurate determination that can be made of the 
energy available for an ignition spark for any armature 
position on the firing range of the magneto. 

The discussion thus far has dealt principally with the 
phenomena occurring during one complete magnetic shift 
of the machine for one particular speed of operation. In 
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order to show how the performance of the magneto varies 
with the speed at which the armature revolves, the effec- 
tive short-circuit current was measured by means of an 
electro-dynamometer for different speeds ranging from 
zero up to about 1400 r.p.m. 

The results of this test are plotted in the form of a 
graph in Fig. 8, which shows how the current increases 
very rapidly for increases of speed until the armature 
attains a speed of about 300 r.p.m., after which the in- 
crease is more gradual and after 600 r.p.m. the current 
becomes practically constant. 

As the speed increases from zero, the tendency is for 
the impedance voltage generated in the machine to in- 
crease with it and thus cause a higher current flow, 
but as the speed increases, the resulting current changes 
and their consequent inductive effects will set up a 
counter e.m.f. that also increases with the speed, so that 
a speed will soon be reached at which the increase in 
generated voltage is neutralized completely by the counter 
e.m.f., with the result that the current flow will then 
maintain a constant effective value regardless of speed 
increases. 

From an energy standpoint, an increase in armature 
speed means additional mechanical energy to be trans- 
formed into electrical energy, so that there must be an 
increase in the electrical energy generated. Part of this 
increased energy is consumed in iron losses, which in- 
crease rapidly with the speed, while the rest goes into 
increased energy storage, giving the machine a greater 
storage range and being accompanied by a broadening 
of the current wave shape. 

Increasing or decreasing the number of turns of the 
coil will increase or decrease the inductance of the circuit, 
so that such a change in the winding will result in a 
change in the Speed-Current characteristic of the mag- 
neto performance. As an illustration of this change, the 
two dotted curves are included in Fig. 8. Any other 
‘hanges in the physical proportions of the magnetic cir- 


Hoosier Clutch Redesigned 


i ieee Hoosier single-plate dry-disc clutch, manufactured by 
the Hoosier Auto Parts Co., Muncie, Ind., has been re- 
designed and improved. This clutch is of simple construction 
and is provided with adjusting means whereby the points of 
support of the clutch clamping levers are moved in the 
direction of clutch action. The adjustment is made by loos- 
ening the adjusting screw, which enters the adjusting ring 
through a 5-in. slot in the cover plate, and turning it to the 
right end of the slot, whereby an adjustment of 1/64 in. is 
obtained. If a larger adjustment is required, the screw is 
taken out and inserted in a tapped hole then showing in the 
left end of the slot. The adjusting operation may then be 
repeated until the desired adjustment is obtained. 


Details of Adjusting Ring 


The adjusting ring is threaded, there being 10 threads to 
the inch, and screws over a threaded flange on the cover plate; 
as the ring moves out horizontally from the cover plate it 
moves the three clamping levers toward the clutch plates 
and maintains them in the same relative adjustment at all 
(mes, so that the pressure against the friction discs will 
always be the same all around. 

The adjusting ring can be moved axially at least 4 in., 
and as the two friction discs have a thickness of only % in. 
each, the ‘justment is sufficient to allow for any possible 
wear. Hoo-ier clutches are made in 10-in. and 12-in. sizes 
to fit all standard makes of engine and transmission and are 
adapted for either unit power plant or for separate transmis- 


sion installations. They are also interchangeable with other 
clutches of similar type. 
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Fig. 8—Diagram showing effect of changing numbers 
of armature turns 


cuits of the machine that will increase or decrease the 
inductance of the circuit, without reducing the genera- 
tive ability of the magneto, are also very good methods 
of adjusting the Speed-Current performance, although 
their effects upon the wave shape of the current gen- 
erated and upon the firing range of the machine will have 
to be taken into consideration. 

While the foregoing treatise covering the generation 
and storage of energy in magnetos during its operation 
on short circuit is based upon tests and observations made 
upon a low-tension magneto, it must be understood that 
the same general laws and phenomena hold true for the 
generating winding of a high-tension magneto, inasmuch 
as the features that tend toward high generating and 
storage ability in a low-tension machine are also the basis 
of an efficient high-tension magneto. 
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A New Windshield for Closed Bodies 


Upper and Lower Parts in Inclined Planes Cutting Each Other in the Line of 
Vision—Greater Protection Against Rain Combined 
with Clear Vision Effect _ 


By George J. Mercer 


to 21 deg. from the vertical, possesses such merit 
that it is used on the majority of cars, but it has 
been found in practice that rain, when driven by the wind, 
will lay on the glass, even when the speed of the car is 
only 12 miles per hour. So the lower glass is made station- 
ary and the joints at the side and bottom are made water- 
tight, but assuming that the rain is coming toward the 
front on line A (Fig. 1), if the wind pressure is suffi- 
cient, the rain will be forced in the direction of the arrow 
and will enter the opening indicated by the line of 
vision. To prevent this, a rubber channel is slipped over 
the top edge of the lower glass, and the upper, when 
jammed tight against it, will form a step or offset from 
the glass surface and thus deflect the water, but this 
means that the front is closed entirely and the car is 
being driven through a misty glass. Of course, there are 
methods of minimizing this difficulty, such as wiping the 
glass with newspaper that contains a small quantity of 
kerosene, or having a wiper operated from the inside 
that will keep clear a space in front of the driver. Some- 
times a double upper glass is used, the outer acting as a 
shield for the inner, but this latter will not keep con- 
densation away. In fact, nothing is equal to a clear 
vision, and it does not have to be large to be effective. 
At the Salon last January, Brewster & Co. exhibited 
an inside drive body on which the windshield, instead of 
being in one plane from top to bottom, was made up of 
two angles meeting in a point or apex at the opening, the 
same as the shield herein illustrated, the apex in the illus- 
tration being on,..the line of vision. Also, the member 
marked post C is continued down to the cowl to make a 


[Ne regulation slanting shield, set at an angle of 17 











strong support for the roof and to withstand the im- 
pact against this member when the car is suddenly 
stopped and the pitch of the weight above is concentrated 
against the front. The Brewster body did not have to 
withstand such strain, as body and roof were excep- 
tionally light; therefore, its front was formed only by 
the two angles. Also, the upper glass was not hinged 
at the top, but travelled up and down in grooves im the 
post and was operated by an inside handle, similar to a 
window regulator. 

The chief advantage of this shield, however, is that the 
rain is deflected downward and away from the opening. 
Assuming that the rain is coming along line B, which is 
parallel to A, the line of travel when it meets the lower 
glass will be as indicated by arrow B, and if no rain can 
enter from below, it will be possible to open the upper 
glass just enough so that the rain will not enter, and a 
clear vision for driving is gained. Besides, no water can 
get into the car, except the negligible amount that may 
come in through the sides. 

The construction of this front will present no diffi- 
culty to the body builder, though it involves a little ad- 
ditional work, as compared with the regular shield. The 
best plan will be to make this a one-piece casting of 
bronze, the casting to include the bottom member as well 
as the upright covering the lock pillar on the left side 
and the entire pillar on the right side. This necessitates 
welding in two places on the latter, at the top rail and 
the belt rail to the side panel. The cross member that 
will join the two side members together at the bottom 
is also a casting, in which a cored groove is cast to receive 
the lower glass. This cross front member is fastened 



































Fig. 1—Closed body with special windshield having upper and lower glasses inclined to each other 
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Fig. 2—In this in- 
stance the closed 
body has a sloping 
windshield with a 
large side window 
giving the driver 
unimpeded vision 























from the side. Side 
window may or may 

















not be sliding 
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on top of the body cowl framing, and the joint is covered 
by the wide belt moulding, a continuation of the side belt 
that also covers the lap of the metal panel. This front 
appearance is illustrated in Fig. “1. One of the advan- 
tages of this shield is that it permits of a longer cowl line 
than ordinary. 

With inside drive bodies the matter of vision is so 
complex that no single design can meet all the require- 
ments. In connection with Fig. 1 the problem of keep- 
ing out the rain has been dealt with in such a manner 
that the glass may be opened when it is raining and still 
keep out moisture. Fig. 2 illustrates another phase of 
the problem of inside drive bodies. This represents a 
type of shield now in actual use. 

The advantage of the shield shown in Fig. 2 is that 
the driver has an unimpeded vision from the side, which 
is not the case when a vertical post is placed near 
the front. When driving straight ahead this post is not 
objectionable, but when turning it is right in the line of 
vision. The merit of this large front glass is well under- 
stood and the reason that it is not more in use is because 
the slant line of the front renders it troublesome to lower 
and raise; besides, it must either be all the way up or 
all the way down, having no intermediate position. Some 
few make it stationary, but this is not necessary, as it 























can be lowered by having the front member that forms 
the angle glass frame extend below the hook channel 
about 3 in. This will always be engaged in the runway 
and will be sufficient guide for the up and down move- 
ment of the glass. When down the top of this front side 
member will wedge slightly between the bar and the lin- 
ing board and keep it from rattling. This is the cheapest 
and most satisfactory and it works well in practice. The 
design, however, entails the use of central doors. By 
making the right front seat so it can be easily rocked 
forward, crowding of the rear compartment can be obvi- 
ated. 

Fig. 3 shows another model which can be as low, com- 
pact and light as the size of the persons using it will 
permit. For small people the height can be shaded 
down 3 in. and the length reduced considerably 
more than this. However, in reducing the length, care 
should be used that the window spaces remain of nearly 
equal size as this makes a better proportioned job. The 
single permanent line that cannot be altered is the rear 
line of the door. This must be kept as far back as illus- 
trated, because the door when open is forward of the 
rear cut by a distance nearly equal to its own thickness, 
and sufficient clear space must be provided to pass the 
door and get back of the front seat top. 


Fig. 3—This inclosed 
body has a perma- 

























nent slanting win- 
dow shield, with a 
triangular window 
between the door 
and the edge of the 
shield 
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British Adopt Twenty Standard Steel 
Specifications 


Cover the Whole Range of Steels Used in Automotive Engineering—Both 
Chemical and Physical Properties Specified— 
Definitions of Terms Used 


cially written for automobile users and known as 

the British standard automobile steels have been 
adopted, and production has already started upon them. 
The twenty cover the complete gamut of automobile 
steels and represent the consensus of opinion of the 
steel makers, as well as the automobile makers, on what 
is needed for the automobile industry. 

Research work was pushed ahead at a maximum pace 
by the steel makers, and within 11 months of the start 
of the research the steel makers were in production on 
most of the twenty grades. 

The Institution of Automobile Engineers, which rep- 
resented the automobile industry in this work, thinks 
it has a superior class of specifications to those adopted 
by the Society of Automotive Engineers, and looks to 
the S. A. E. to revise its list in accordance with the 
British ones. 

The specifications for the British automobile steels 
have been agreed upon and declared standards by the 
British Engineering Standards Committee, which 
means that they are the official British standards and 
cannot be altered without the action of the B. E. S. C. 

The specifications and tests of the British steels are: 


I ONDON, Jan. 15—Twenty steel specifications spe- 


E S. C. 10 CARBON CASE HARDENING STEEL 
BRNO Getic eaten ee & Mare Bh eed See eRe 0.08 to 0.14 per cent 
Silicon seceecevcvsvcnseesnvcneccinOs OVer O20 per cent 
POU onc ce cic cnesvsevewenonxel Jot over 0.60 per cent 
ee ee .Not over 0.04 per cent 
gl a a er Jot over 0.04 per cent 


This steel, when normalized at 900° C. to 920° C. 
n every particular the following check tests: 


shall pass 


Tensile breaking strength..... ....23 to 28 tons per sq. in. 


fo 8 er rere Not less than 50 per cent 
EN cccey ren end mewwe as daa Jot less than 30 per cent 
Reduction of area...............] Jot less than 50 per cent 

It shall show a Brinell hardness test between Nos. 92 
to 112. 

E. S. C. 15 CARBON FOR CASE HARDENING STEEL 
GNNOUD < kc vena di'nasds Mawnnennaemen der 0.12 to 0.20 per cent 
BN, canes dng hee: Silas or duie, sn, waedeeRIa Rea Not over 0.20 per cent 
ne. es: 0.65 to 1 per cent 
Re ee ee eS Jot over 0.07 per cent 
POE. ic Skewes teensrcamtewemes Not over 0.07 per cent 


In check test, when normalized at 890° C. to 920° C., it shall 
pass in every particular the following test: 


Tensile breaking strength..........25 to 33 tons per sq. in. 
RO DUNON. 5 65-6 5.5:0sadd- accep are dietinees Not less than 50 per cent 
eee ee Not less than 28 per cent 
Reduction Of AYOR.....6.2-.«6s6% Not less than 50 per cent 
PORE CD is win bs ocos vans cevevesnn Nos. 103 to 143 
E. S. C. 2 PER CENT NICKEL CASE HARDENING STEEL 
ee ee ares 0.10 to 0.15 per cent 
NR clic 5a saith hast. iad a sc dhlaneihahe awe ane Not over 0.30 per cent 
POND. ic.0s euciwieee cancel een wowed 0.25 to 0.50 per cent 
DT vepuewdcondeceeeoeetiamieede Not over 0.05 per cent 


IR, io wa nns's Rak etnsanteee Not over 0.05 per cent 
OE, orsierncs rel wk oe oa Sareea eames 2 to 2.50 per cent 


In check test, when normalized at 850° C. to 900° C., it shall 
pass in every particular the following test: 


Tensile breaking strength........... 25 to 35 tons per sq. in. 
pf Dre ee are eee Not less than 55 per cent 
IRR. ola odes Gisvececionerias weaneinumretes Not less than 30 per cent 
ROGUCtION Gf ATCA... .666cccveeens Not less than 55 per cent 
Brimell RaArdness . .....66666 cess Between Nos. 103 and 153 
E. S. C. 5 PER CENT NICKEL CASE HARDENING STEEL 
RI xtasie ss a eval brcreracestig Volare ate esters Not over 0.15 per cent 
PN oS oo Sica dior eral eiackai an alee S@lemede Not over 0.20 per cent 
IE 5a) wrartat iene mcrae wraep eee Not over 0.40 per cent 
NINN 5. cary. s.nerdns aga omeiaiate hea aor Not over 0.05 per cent 
NG a5 oie ie cine, ieemuncddmerdnmarirns Not over 0.05 per cent 


In check test, when normalized at 820° C. to 860° C., it must 
pass in every particular the following test: 


Tensile breaking strength........... 25 to 40 tons per sq. in. 
EN IIR iss 's ces oan eh bide aeane Not less than 60 per cent 
re ..Not less than 30 per cent 


MOGUCTION OF ATED... 6 .i.sceccens Not less than 55 per cent 


Prine! RATGNESS TeSt. .....c6 sc ecsicenencueens Nos. 103 to 179 
E. S. © 20 CARBON STEEL 

ND an 5 eRe eso en eee euewred st ...0.15 to 0.25 per cent 

PNK, ars 919-9,9. 5 sOe els oe Sad RE ..Not over 0.25 per cent 

I os ak 6 ik 'g. wsesereun agian wae eee 0.40 to 0.85 per cent 

NI 5 ae a: Seki Sa Sioa dss Ede ..Not over 0.06 per cent 

NOS. iss. & oud ee Gare iene wer eererntolmanats Not over 0.06 per cent 


In check test, after normalizing at 890° C. to 920° C., this 
steel shall in all particulars meet the following test: 
Tensile breaking strength.......... 26 to 34 tons per sq. in. 
Ee MARIO og coer owe ecee tad sans Not less than 50 per cent 


Elongation secvescscceseese NOG less than 28 per cent 
‘Reduction of area..............4. Not less than 50 per cent 
STE ODE aosio 0 hh wermrwremasmaiee meen Nos. 105 to 149 
E. S. C. 35 CARBON STEEL 
ee ae ee een eo 0.30 to 0.40 per cent 
Rr Orns er Not over 0.30 per cent 
PEMONG go o.civc.coscasena des boeteewen 0.50 to 0.85 per cent 
SU 5 ie sate Khris Seg cc So ge bic pen fee Not over 0.06 per cent 
SEIS, ooo cress ow sce rerargummanenl Not over 0.06 per cent 


In check test, when normalized at 850° C. to 880° C., this 
steel shall in all particulars meet the following requirements: 


Tensile breaking strength.......... 30 to 40 tons per sq. in. 
URN BNO 56. bgc dois BR ble Mase Not less than 50 per cent 
I TIGINE, 56 Siig oi siach core. ereracahee on Not less than 25 per cent 
Reduction of ared...........c6. 6028 Not less than 45 per cent 
Per IeT NOOBS osc soa sete wmewiaciaa maces Nos. 121 to 179 
E. S. C. 5 PER CENT NICKEL STEEL 
ANNE 05's y aw ide Nplacerete tte wi eie arenes eee 0.25 to 0.35 per cent 
ee Te eee see ee Not over 0.30 per cent 
NN i oc.o.gusesaedpcgl pel uae ior ha 0.35 to 0.75 per cent 
I che sites 025 elai or ees ees Not over 0.04 per cent 
MINI 2 nies cca nee setae stats Not over 0.04 per cent 
MEE Sr ooos core. horace clan mela 2.75 to 3.50 per cent 


In check test this steel shall in every particular meet the 
following requirements when normalized at 840° C. to 880° C.: 
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Tensile breaking strength........... 35 to 45 tons per sq. in. 
Viel CAG ccc idee ncweweseued Not less than 55 per cent 
EI oo.) i sero sisleacar sion Not less than 24 per cent 
Reaquction Of aPC... s6siec ce es Not less than 45 per cent 
REGGIE TIO B 5rccc ecarsicisiateeis cochertie inisceteerers Nos. 140 to ‘202 
E. S. C. 14% PER CENT NICKEL-CHROMIUM STEEL 
NONE, 555, 5h; 0.-0s 2a e-atecong e-sioterel oi oote arehaoetepeee 0.25 to 0.85 per cent 
SM Faso coin sree oe wiesacn ew steneteaeieteereets Not over 0.30 per cent 
DRRUNMIOHE. ic. 5 5.5: 5 & sew als dxaresoecin e eaere ones 0.35 to 0.60 per cent 
PNNMNNNT Foo) 6 foe aiac pvecobertevalenevareuetevne tin et Not over 0.04 per cent 


NORE ors orcrce diame ccadinaitsabscstarers Not over 0.04 per cent 
PRN cas. 5 dic sanav acaicd acoieraransreeuscatnstoneetolets 1.25 to 1.75 per cent 
CPN. oss 5 2. sca locortavatickrerensuoratoreters sens 0.75 to 1.25 per cent 


In check test this steel, oil hardened at 850° C. and tem- 
pered at 600° C., shall meet the following requirements in 
every particular: 


Tensile breaking strength....Not less than 45 tons per sq. in. 


UGE SOI on cw a terse roe Not less than 70 per cent 
NN ori 5s ous cna See Not less than 15 per cent’ 
Reauection Of aPea...... i. eocscie sins Not less than 50 per cent 
BSPHMGt) ATGRCSS 6 oes. co saiss ae niclewseelnlwele Approximately 179 
E. S. C. 3 PER CENT NICKEL-CHROME STEEL 
REIN, ais ersorcis «ares wseus, Seaaiaie aire sia eee 0.20 to 0.30 per cent 
NER ccs, Groh asc is erate eee Not over 0.30 per cent 
PINE co .areics sus onnrais arcpnienenecavese orctene 0.35 to 0.60 per cent 
PMN Siass, nes cos ccareser sites nla ol she es suena aome Not over 0.04 per cent 


PHOSDROTUS 2... 66006 cceetic swe nce sINOe OVER O08 Der cent 
PREM 5 Stace eh ao wi 5 Pcs wr ecw rakes aaron Seo eee 2.75 to 3.50 per cent 
COTM 5.5.5 x crates njeoroaieiecetawrasierioae 0.45 to 0.75 per cent 
In check test this steel, when oil hardened at 820° C. and 
tempered at 600° C., shall meet the following requirements 
in every particular: 
Tensile breaking strength...............- 45 tons per sq. in. 
NN) MIREIO se vichshs sernere aoa seen Not less than 75 per cent 


rR ie ses cc pucrc ames Not less than 15 per cent 

Reduction of area. .........0.s0s< Not less than 20 per cent 

Brinch: WALTGHESS. .4 s.2ccsnawewsisneeers Approximately 179 
AIR-HARDENING NICKEL-CHROME STEEL 

MEN oh sic sos oo ns ore es Oe 0.28 to 0.36 per cent 

PONE oe tosis 0a b stale oe oa cura oer Not over 0.30 per cent 
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MRR, oo So ca.ce oicad era roke big leu eyerstiaaaae 0.35 to 0.60 per cent 
ENE NN oie a. a; 5's: 5-041 Se%ey 6471 © @) whavacsrece a Not over 0.04 per cent 
PIII oo acg: wis cla.s Wil epevereve loud leet Not over 0.04 per cent 
TUE 5 nec 5)o)'4. 4 wi ios oie tare atere vetavletay eiane ute ete 3.50 to 4.50 per cent 
CRITI oes ose cee. cient sistent sins oes 1.25 to 1.75 per cent 


In check test this steel, air hardened at 820° C., 
the following requirements in every particular: 


Tensile breaking strength. ..Not less than 100 tons per sq. in. 
MMR TNE, oo oo 6-518 areas, Have ware Not less than 75 per cent 


shall meet 


HVOUNEIGNY 65) a.0s hc-os 8 Sears eee Sa Not less than 5 per cent 
Reduction of area..............60«% Not less than 13 per cent 
Ue TOO bh 9-05 heh ewe vse ddneen eee Approximately 418 


A series of definitions with regard to different processes in 
steel manufacture as follows were also agreed upon: 

Normalizing—Means heating a steel to a temperature ex- 
ceeding its wpper critical range and allowing it to cool freely 
in the air. 

Annealing—Means reheating, followed by slow cooling. 
(a) It is to remove internal stresses and to induce softness. 
(b) It is to refine crystalline structure. 

Hardening—Means heating a steel to its normalizing tem- 
perature and cooling more or less rapidly in water, oil or air. 

Tempering—Means heating a steel to a temperature not 
exceeding its carbon change point so as to reduce hardness 
or increase toughness. 

Cementing—Means heating a steel above its normalizing 
temperature in a medium which will increase the carbon 
content. 

Core—The core of a case hardened bar is the interior por- 
tion which is substantially unaffected in composition by the 
cementing process. 

Refining—Means reheating a steel to its normalizing tem- 
perature and is usually followed by quenching. 

Tensile Breaking Strength—Means the greatest load sus- 
tained by a test piece expressed in tons per square inch of 
the original area of the test piece. 

Yield Ratio—Means the ratio between yield stress and ten- 
sile breaking strength. 

Reduction of Area—Reduction of area in per cent is the 
difference between the original and fractured areas expressed 
in percentage of the original area. 





Cellon Insulating Varnishes 


y ECENT inquiries instigated by the German Ministry of 
Raw Materials have shown that both satisfactory and 
unsatisfactory results have been obtained in the use of cellon 
varnishes for insulating parts of electrical conductors and 
machines. This led the editor of the Elektrotechnische Zeit- 
schrift to request Dr. A. Eichengriin of the Cellon Labora- 
tory, Charlottenburg, to prepare a report on the experience 
he has gained, embodying his views on the causes of the 
troubles that have been met. 

In the report it is pointed out that cellon varnishes should 
not be regarded as a “substitute” for oil varnishes, but that 
they constitute an entirely new and valuable insulating 
material with special properties. Cellon varnishes should be 
used only under particular conditions, and the choice of the 
correct variety is of the greatest importance. In contrast 
with oil varnishes that are absorbed and held by carriers 
such as cotton or silk coverings and require oxidizing by 
baking, cellon varnishes form solid coatings on bare metal 
by the evaporation of the liquid forming the cellon solution, 
no oven drying or oxidation in the air being required. Cellon 
varnishes are particularly suitable for insulating bare con- 
ductors, such as overhead conductors and bus-bars; sealing 
up cable ends; covering parts of machines, such as arma- 
ture leads; forming protective coverings on wood or metal 
parts, such as handles, levers, hand wheels, etc. 

Cellon varnishes are classified under 7 headings: (a) thin 
flowing and quick drying, to be painted on with a brush; 
(b) very thin flowing for squirting by a vaporizer; (c) .con- 
centrated and thick, to be applied by dipping the article to 


be covered; (d) impregnating varnishes to be absorbed by. 


fabrics and the coverings of wires; (e) thick foundation 


varnishes to serve as a support for the cellon insulating var- 
nishes; (f) thick pastes hardly suitable for electrical pur- 
poses; (g) cements for filling holes or forming very thick 
protective coverings. The layers of cellon obtained from 
varnishes vary from very hard and inflexible to very soft 
and pliable. The hardest kinds are the best insulators. In 
many cases the softer kinds are applied at first and then 
covered with a coating of a harder kind. All the varnishes 
adhere well to paper, fabrics and rough wood surfaces, but 
poorly to metal, stone, cement, etc. They are obtainable in a 
variety of colors. As the solution has to be made at the 
present time with liquids of questionable purity it is safer 
to use only the absolutely neutral varieties for application 
to copper. Hard varnishes withstand temperatures up to 
200° C., but the soft ones soften at 70° C. A number of 
hints are given as to the choice of varnishes for particular 
purposes and the methods of applying them. 


REVIOUS to the war Austria did not produce any motor 

plows, but now this industry has been started in Bo- 
hemia and a large trade with the East, chiefly Russia, is 
being looked forward to. Agricultural machinery of other 
kinds is also to be manufactured. The prospects of these 
industries depend largely on the supply of iron and coal. 
Just now there is a great scarcity of iron, and applications 
for the release of that metal for the purpose of machinery 
export have been in most cases refused. The continual de- 
terioration of the coal supply makes it likely that in the 
coming months the machine industry will also suffer from 
lack of fuel. 









420 AUTOMOTIVE 


O O 


FUEL 


THE AUTOMOBILE 





INDUSTRIES February 20, 1919 


Mexico as Source of Petroleum 


and Its Products’ 


Holds Second Place Among Petroleum Producing 
Countries of the World—U. S. Best Market— 


Development Since 1910 Has Been Tremendous 


O | 


EXICO, with its production of approximately 67,000,000 
M bbl. in 1918, apparently achieved second place among 

the petroleum-producing nations of the world. The 
United States, with a marked production of some 345,000,000 
bbl., was secure in first place, but it is certain that revolution- 
ridden Russia could not have produced enough of its normal 
60,000,000 to 70,000,000 bbl. to enable it to retain second place. 

This position, now gained by Mexico, will not soon be 
relinquished. The potential production since 1911, the year 
in which Mexico became an exporter of petroleum, has been 
far in excess of the actual production, which in the past 
few years has been limited by the serious tank steamer short- 
age resulting from the great war. With the ending of the 
war, the tankers are being rapidly released and many of them 
are going into the Mexican trade. Production for the present 
year is likely to be greatly in excess of that of 1918. 

There are two general regions in Mexico from which petro- 
leum has been produced—the highly important Tampico- 
Tuxpam region and the less explored Tehuantepec-Tabasco 
region. The Tampico-Tuxpam region, which includes the sec- 
tion of the Gulf coastal plain adjoin‘ng the ports of Tampico 
and Tuxpam, is the region from which practically the entire 
commercial production of Mexico comes at the present time. 

The fields of the Tampico-Tuxpam region are divided gen- 
erally into two groups—those of the Panuco River valley 
region and those of the southern or Tuxpam region. The 
fields of the Panuco River valley region, including the Pan- 
uco, Ebano-Chijol, and Topila pools, produce heavy viscous 
petroleum of 10 to 13 deg. Baumé gravity which are used 
principally in their crude state as fuel oils. The fields of 
the Tuxpam zone, including Potrero del Llano, Casiano- 
Tepetate, Cerro Azul, Los Naranjos, Alamo, and Furbero 
pools, produce lighter petroleums of 19 to 22 deg. Baumé 
gravity which are the Mexican petroleums used generally for 
refining purposes. 


Export Trade With the United States 


Approximately 69 per cent of the petroleum produced in 
Mexico in 1917, the last year for which detailed statistics 
are as yet available, was of this grade, and 31 per cent was 
of the heavier Panuco grade. The proportion of the lighter 
crude was probably even greater in the production of the past 
year. Of the 1917 Mexican petroleum production, some 77.6 
per cent was exported. Exports for the past year show an 
even greater percentage and will increase as the Mexican 
production increases. Of the petroleum remaining in the 
country during 1917, the equivalent of 5.2 per cent of the 
total production represents fuel consumed by the Mexican 
railways and 1.5 per cent represents petroleum consumed 
principally as fuel in the industry itself. The remaining 15.5 
per cent of the total production includes petroleum and 
products consumed in Mexico, refining losses, increase in 
storage, if any, etc. 

The United States is the greatest single market for Mex- 
ican petrolera. In spite of limited transportation facilities 
during 1917 because of tanker shortage, the United States 
took petroleum and products from Mexico equal to 65.9 per 
cent of its entire production. Other nations took 11.7 per 


*Read at the winter meeting of the S. A. E., New York, Feb. 4-6. 


By R. De Golyer 


cent. The imports of crude petroleum, distillates, and vari- 
ous refined products from Mexico to the United States during 
that year were equal to more than 10 per cent of the entire 
production of the United States in its banner year, the one 
just past. 

The benefits resulting from this condition are reciprocal. 
The United States profits by getting the petroleum, and 
Mexico, by the nearness of a great market where, as a re- 
sult of experience acquired from the utilization of its own 
immense petroleum supplies, American industries are accus- 
tomed to the use of petroleum and its products to an extent 
not equaled in any other country of the world. 


Mexican Capacity 1,000,000 Bbl. Per Day 


It has been noted that the potential production of Mexico 
is far in excess of its actual production. It is estimated that 
the total capaciy of wells already completed in Mexico is 
more than 1,000,000 bbl. per day. In other words, if the 
petroleum could be taken care of, so that all the wells could 
be opened at once, the rate of product’on would be some 
eight to ten times the actual present rate. This potential 
production is slightly greater than the present actual pro- 
duction of the United States. The comparison is likely to 
mislead, however, unless it is remembered that the production 
of the United States is an actual proved production and can 
be maintained for some time by drilling up proved areas, 
whereas to maintain the actual production of Mexico for a 
year at its potential capacity would undoubtedly require the 
discovery of new fields. 

We have been so impressed by the unprecedented size of 
some of the Mexican gushers and by their continued produc- 
tion of large quantities of petroleum over long periods of 
time without any appreciable decline in amount of petroleum 
produced daily or in field pressures that we have perhaps 
overestimated the total amount of petroleum to ke secured 
from any single pool. The explanation of the great gushers 
seems to lie in the very great porosity of the rock in which 
the petroleum occurs. It collects in a network of caves and 
channels previously dissolved out of a bed of very thick lime- 
stone by the action of water. This condition allows the petro- 
leum to move about very freely while still underground. 
Furthermore, the petroleum generally lies over water under 
an artesian head and as a consequence the field pressure is 
largely hydrostatic rather than gas pressure, which in most 
oil fields is the expulsive force causing the oil to flow. Effec- 
tively, the result of these conditions seems to be that in Mex- 
ico there are deposits of petroleum which can be exhausted 
with a single well, whereas a deposit of the same size under 
different condit‘ons of occurrence would require hundreds if 
not thousands of wells to exhaust it. For comparative pur- 
poses it might be noted that there are two wells in Mexico, 
Potrero del Llano No. 4 and Juan Casiano No. 7, either of 
which has produced more petroleum than any single field 
along the Gulf Coast of the United States, while the produc- 
tion of the biggest fields of the Gulf Coast has come from 
hundreds, if not thousands, of wells, in each instance. The 
gusher condition in Mexico seems to indicate ease in ex- 
ploiting rather than such abnormally large pools as have been 
inferred from the great size of the gushers encountered. 

Until 1910, both the actual and potential production of 
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Mexico were almost insignificant, in fact not great enough 
to supply the domestic trade of Mexico itself. Petroleum was 
imported from the United States and refined at the Min- 
atitlan plant of the Mexican Eagle Oil Co. and the Tampico 
plant of the Waters-Pierce Oil Co. Small amounts of petro- 
leum were produced at Furbero and in the Isthmus of 
Tehuantepec and refined by the Mexican Eagle Oil Co. at 
Minatitlan. A small amount of very heavy petroleum pro- 
duced at Ebano by the Mexican Petroleum Co. was being 
topped in a small field plant. The distillate was sent to the 
Tampico refinery for further treatment and the residue made 
into asphalt or used as fuel on the Mexican railways. The 
highly important Dos Bocas and Casiano fields had been dis- 
covered, but Dos Bocas had been lost by fire and the discovery 
wells in the Casiano field had fallen off in production until 
there was some doubt whether they would be able to supply 
enough petroleum to run the pipe line then under construction 
to Tampico. 

During 1910, however, the Potrero and Tanhuijo fields 
were discovered and Potrero No. 4, which has since produced 
more than 100,000,000 bbl. of petroleum, was brought in. 
Juan Casiano No. 7, with a record second only to that of 
Potrero No. 4, was completed and the discovery well in the 
Panuco field was brought in. 


Production Far Exceeds Consumption 


The potential production of Mexico thus became so great 
that she had petroleum far in excess of her own require- 
ments—far in excess of the capacity of transportation sys- 
tems reaching tidewater and thus making the petroleum 
available for export. This condition has been permanent 
since that time, so that to-day the developed production of 
Mexico is greater than can be carried to tidewater by her 
rapidly developing pipe-line systems or river-barging equip- 
ment. Even if the entire present production could be got to 
tidewater, it is doubtful whether there are enough ships 
available to distribute it to the world markets or whether 
the markets could immediately absorb it. Great fleets of tank 
steamers to carry Mexican petroleum have been built by the 
Eagle Transport Co., Ltd., (British), and the Petroleum 
Transport Co. (American), controlled by the Pearson and 
Doheny interests respectively, the foremost producers of 
Mexican petroleum. 

The members of this Society are doubtless particularly in- 
terested in estimates of the future petroleum supply which 
can be expected to come from Mexico. The future of supply 
rather than the past is of greater interest to prospective 
consumers. 


Estimate Production on Past Performance 


Estimating petroleum reserves is under the best of condi- 
tions a somewhat uncertain business. There was the old 
method of calculating the oil content of a field or property 
from the thickness and porosity of the oil-bearing rock. The 
estimate so secured was modified by a safety factor of 20 to 
50 per cent to cover petroleum which could not be mined, 
and on the resultant guess was based the best estimate as 
to petroleum reserves. The correctness of such a form of 
estimate depends largely upon a felicitous selection of the 
safety factor. 

We do a little better now perhaps by estimating the prob- 
able production of wells to be drilled or the reserve remain- 
ing in wells already producing by comparison with the pro- 
duction of average wells in the same or similar fields. Such 
a study involves the construction of production curves, the 
various points on a curve being determined by plotting the 
amounts produced from a single well or an average well as 
the ordinates, with the fixed units of time in which produced, 
arranged consecutively, as the abscissas. Data for the con- 
struction of such a graph, to be of any value, must show the 
changes in the amount of unrestricted production of a given 
well or average well during various units of time. 

We can make estimates of reserves in the Mexican fields 
by neither method. We have no data as to thickness or 
porosity of the petroleum-producing formations and conse- 
quently cannot use the volumetric method. The bulk of petro- 
leum from Mexico has come from wells of such size that only 


the production from a restricted flow could be utilized. Pro- 
duction curves constructed on such artificially restricted data 
as are available under these conditions would be almost value- 
less. Nevertheless, we can make a rough guess as to the fields 
already producing in Mexico. It seems fair to assume, on the 
basis of past performances, that the fields already producing 
in Mexico indicate what one might call a blocked-out reserve 
of from a half billion to a billion barrels of crude petroleum. 

Geologic conditions indicate that other petroleum fields of 
greater importance than those now known will yet be dis- 
covered in Mexico. So far as exploratory drilling is con- 
cerned, the petroleum regions have been but scratched. Not 
more than 1000 wells have been drilled in all of Mexico since 
the earliest attempt to discover petroleum. Included in this 
are a great number of wells drilled for exploitation purposes 
in fields already discovered, and a number of wells drilled 
in Tabasco, the Isthmus of Tehuantepec region and various 
outlying regions. : 


High Average Well Output 


Remarkably few wells are being drilled in Mexico when one 
considers the amount of petroleum produced. According to 
official statistics, seventy-nine wells were drilled in 1917, 
and of them forty-three were productive with an estimated 
initial output of 235,027 bbl., and thirty-six were dry holes 
and abandoned. Bardone of the Oil and Gas Journal esti- 
mates that twenty-three wells were completed in the first 
half of 1918, twelve of them being producers, with an esti- 
mated initial production of 350,000 bbl. For comparative 
purposes, it might be noted that 1117 wells were completed in 
Kansas and Oklahoma in the single month of July, 1918. 
These successful wells have been in proved pools with the 
single exception of Molina No. 2, which was drilled during 
the latter part of 1917 and which was the discovery well of 
a new field. 

The greatest needs of the Mexican petroleum industry at 
the present time are some relief from the continually increas- 
ing taxes, which are apparently designed to be confiscatory, 
and some degree of safety in the petroleum-producing regions 
in order that much needed drilling of an exploratory nature 
may be carried on. 

The use of Mexican crude petroleum in internal-combustion 
engines has not yet passed beyond the experimental stage, 
but more and more crude petroleum is being refined for its 
light oil products, and this forms an increasingly important 
addition to the world’s supply of engine fuel. The Mexican 
Eagle Oil Co., Ltd., has refineries at Minatitlan and Tam- 
pico and a topping plant at Tuxpam. The Waters-Pierce Oil 
Co. has refineries at Vera Cruz and Tampico. The Standard 
Oil Co. of New Jersey has a refinery at Tampico. The Texas 
Co. has topping plants at Port Lobos and Tampico. The 
Doheny interests have a topping plant at Tampico and an 
asphalt plant at Ebano. The Atlantic Refining Co. has a top- 
ping plant at Port Lobos. 


Little Real Help from Mexico 


Only the 19 to 20 deg. Baumé petroleums of the Tuxpam 
region are refined in quantity in Mexico. All of the refineries 
and topping plants run it except the Tampico plant of the 
Texas Co., which tops some Panuco crude, the Ebano asphalt 
plant, which runs Ebano crude, and the Tampico refinery of 
the Waters-Pierce Oil Co., which runs a very small amount 
of Topila crude besides much greater amounts of Tepetate- 
Casiano, Naranjos and Potrero crudes. 

Panuco crude is used mostly for fuel purposes. It is so 
viscous that after the very small light oil fraction has been 
removed, the residue can be handled only with the greatest 
difficulty and by specially designed equipment. Panuco crude 
is imported to the United States and, after being mixed with 
Gulf Coast crudes, is successfully refined. One American 
refinery is reported to crack Panuco crude, thus securing 12 
to 16 per cent of gasoline or engine fuel. 

The greatest possibilities for future extended uses of Mex- 
ican petroleum seem to lie either in the further perfection and 
more widespread development of internal-combustion engines 
using very heavy oils as fuel, or in an improvement of re- 
fining methods by which heavy oils can be more easily con- 
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verted into lighter oil. It is likely that both methods will be 
utilized. In the past several years the continued develep- 
ment and widespread use of internal-combustion engines have 
created such a demand for fuel that it has been supplied only 
by great efforts on the part of the producer and refiner of 
petroleum. Fortunately for the petroleum industry, this de- 
mand has set the mark and the internal-combustion engine 
has not waited to be assured of a source of supply for a fixed 
number of years in advance. 

As to the great advantage of the use of Mexican petroleum 
in internal-combustion engines over its use as fuel for bo'ler 
installations there can be no doubt. In this connection, one 
can hardly do better than quote from a recent paper by Lord 
Cowdray, head of the Mexican Eagle Oil Co., Ltd., and 
affiliated organizations: 


Lord Cowdray’s Opinion 


“It should be stated that Mexican oil, especially refined 
for use in Diesel engines, is now available for motorships. 
It is possible that the subject of internal-combustion engines 
for ships has been discussed with an excess of optimism and 
led to expectations that have not yet been fully realized, but 
the most conservative observer cannot fail to be impressed by 
the solid progress already made in this direction, and the 
utility of the oil engine for moderate-sized vessels seems to 
be soundly established. The primary advantage is disclosed 
in the following figures, giving approximately the com- 
parative consumption by main and auxiliary machinery for 
various types of marine propulsion. 

“It will be seen that the oil engine can claim the lowest 
consumption; the vessel’s radius is considerably increased. 
These are factors which will inevitably insure a great future 
for motorships, and the provision of fuel suplies on an ample 
scale will accelerate their progress.” 
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Lb. of fuel 

per hp.-hr. 
Steam engime, coal-fired 2... .ccccciesvcces 1.60 
Steam turbine, coal-fired .....0....ce008. 1.30 
Steam on@ine, OM-Ared .. 2.28. vccvee sce 1.00 
Showin CUPPING, OHH-BTER. «.... o.csisiss csicce cedees 0.82 
ee PASE Pr er eer er en eee 0.50 


Statistics covering the production of petroleum by years 
since the beginning of the industry have recently been made 
public by the Petroleum Commission of the Mexican Govern- 
ment. They show the past history of Mexican petroleum and 
indicate prospects for future increases in production better 
than can be done in any other manner. 





Year Bbl. Metric tons 
BOS 2 Sou sthenslh alee aks 10,345 1,544 
ae ike 40,200 6,000 
ne ee ee See 75,375 11,250 
BON cc sds ceacheeices Ae tarcas ante Meee Goren oes 125,625 18,750 
ON 65h Tonnes ease h Wee praca 251,250 37,500 
ee oe ee ere ane 502,500 75,000 
reer eo ree ere 1,005,000 150,000 
BOE ses Rircwasieh dene eeatons 3,932,900 587,000 
BI ive dcaceimienre gla ome Taha 2,713,500 405,000 
5 acv a rore eatin ararsGarmolt 3,634,080 542,400 
Tee asumane sd Meneateeabes 12,552,798 1,873,552 
BOS. ~2.0.4,46cten cn ede. eae ste 16,558,215 2,471,375 
RE sie, $b. 4, nw och carina rar eons 25,696,291 3,835,267 
DE ans ka ehGare a iaaennmeun 26,235,403 3,915,732 
TES nce cencrcawessicececee Be eee  €572016 
| ee ee te mene 40,545,712 6,059,589 
EE. «ccoaistnuie: Badutta nikal everxielehte 55,292,770 8,264,266 
1918 (estimated ........... 67,000,000 10,000,000 

PORE io dceed soe ndiernccewus 289,082,472 43,166,241 


90-95% Lubricating Oil Reclaimed by Army 


Emergency Process 








Complete Gasoline and Oil Consumption Records of Allies 
240,000 gal. gasoline used per day by French army. 
500 gal. gasoline used per month for airplanes—average, 1 hour per day. 
.572 lb. per horsepower hour for airplane. 
8 miles per gallon gasoline for staff cars—average, 190 miles per day. 
6 miles per gallon gasoline for truck—average, 100 miles per day. 








War-Time Necessity Brings About Peace-Time Saving of Fuel 


By W. F. Bradley 


URING the month of October, 1918, the Allied 
[armies in France consumed 34,100,000 gal. of gaso- 

line. This was divided among the three nations as 
follows: France, 14,600,000 gal., England 12,000,000 
gal., America 2,500,000 gal. Immediately after the sign- 
ing of the armistice the gasoline consumption increased 
owing to the lengthening of the lines of communication. 
The French army, for instance, consumed 16,860,000 gal. 
of gasoline during the month of November. 

The gasoline consumption of France has steadily in- 
creased since 1914. Official figures just issued show 
that the consumption of gasoline and kerosene for the 
last 5 years was as follows: 


Gallons 
1914 op fae aah Bt Sta hor chic ath bre ae Se tats ce) 178,500,000 
NER has ites cee, Bafert bes radleaal st ctsk et car chnee 171,400,000 
Lo ee ae ey ae ae UE ce ee 240,000,000 
NI aha Mateide sige cahics cattle, taccalen oie. ler 228,700,000 
BER amen a 365,400,000 


The above figures cover the total consumption of France 
for both military and civilian uses. Most of the gasoline 
and kerosene supplied for so-called civilian purposes was 
used either directly or indirectly for military objects. 

For the last three years, 1916, 1917, 1918, no gasoline 
has been sold to persons not engaged in some military 
work. For civilian passenger-car service the maximum 
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allowance of gasoline was a little less than 3 gal. per 
day, and this amount was only granted to persons using 
a car in the interests of the nation. 

Toward the end of 1917, when the gasoline crisis was 
at its height, the French military authorities adopted 
a system of rationing for the army. The officer in charge 
of each automobile unit was supplied with a limited num- 
ber of checks which enabled him to draw gasoline from 
one of the supply depots. In any given period he could 
not draw more than the quantity of gasoline indicated on 
his checks. In an army consuming nearly 240,000 gal. 
of gasoline per day this system resulted in considerable 
economies. 

Although the gasoline shortage in France has fre- 
quently been acute, and the strictest economy had to be 
observed, it is declared that the army was never at any 
moment handicapped by a shortage of gasoline for its 
trucks, tanks, passenger cars, tractors, and airplanes. 


Army Records of Gas Consumption 


French automobile authorities have kept careful records 
of the gas consumption of all kinds of trucks. Possess- 
ing this data, they have found it advisable on several 
occasions to order a change of carbureter. These records 
showed, too, where any section or truck train was con- 
suming more than similar groups. 

In the aviation service the limit of gasoline and oil 
consumption was 0.572 lb. per horsepower hour. If this 
could not be obtained during the official tests the engine 
was refused. In the American army it was generally 
estimated that the average consumption of gasoline by an 
airplane was 500 American gal. per month. This aver- 
age was based on a general service of both scout and 
bombing machines. 

The French army authorities estimate that staff cars 
consume gasoline at the rate of 8 miles to the American 
gallon, and that these cars average 190 miles per day. 
The average for trucks is 6 miles to the gallon, and the 
mileage is estimated at 100 per day. In estimating the 
consumption of gas for airplane squadrons it is assumed 
that every engine runs for one hour each day. 

Practically all the gasoline used in France during the 
war came from America, and was carried in either Amer- 
ican or British tank steamers. The three most important 
ports at which gasoline was received were La Palice, Le 
Havre and Bordeaux. Dock facilities were soon found 
insufficient, and important extensions had to be made. 

France was also short of tank wagons when war was 
declared, the total number at that time being only 470. 
This number was quickly increased to 680, then to 835. 
Important orders for tank wagons have been placed in 
England and America, with the result that France will 
soon possess 1500, and within a very short time will have 
a total of 2500 in service, for Germany is obliged to 
deliver 1000 tankers among the 150,000 railroad cars 
stipulated in the armistice agreements. 


Gasoline Distributed in Cans 


The final distribution of gasoline in France, in both 
military and civilian circles, is in cans containing 1 1/3 
gal. Tank distribution by a pump and measuring instru- 
ments is practically unknown. Within a few months 
of the declaration of war, gasoline cans became scarce. 
Private owners stored cans wherever they could, for they 
were unable to get deliveries of gasoline if they did not 
present empty cans in exchdnge for full ones. At the 
front, the life of a gasoline can was very short. Because 
of the rapid destruction of the small cans the automo- 
bile service of the army adopted the use of the 13-gal. 
cans which already existed in the trade, and practically 
every truck carried one of these cans in reserve within 
special brackets built on the running board. 
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The American army kept its main supply of gasoline 
and oil at the intermediate supply depot established at 
Giévras, half way up the lines of communication. This 
depot, which was entrusted with the task of supplying 
gasoline to the advance sections, had a reserve of four 
tanks, each tank containing 500,000 gal. of gasoline. This 
fuel was handled by the Quartermaster Corps, which dis- 
tributed it to the Motor Transport Corps, the Air Serv- 
ice Engineers, artillery, and others having need of it. 


Aviation Program Threatened Oil Shortage 


Early in the war the development of the aviation pro- 
gram threatened to cause an oil shortage. One very wise 
precaution taken by the French Government was to mon- 
opolize all castor beans brought to France. These were 
delivered to the oil mills at 50 cents per pound. By rea- 
son of this measure very little castor oil got to the open 
market, but where a supply was obtained the usual price 
was from $1 to $1.50 per pound. 

Early in 1916 a chemist attached to one of the States 
Laboratories discovered a process by which castor oil 
could be filtered and refined in order to render it fit 
for further service in aviation motors. This process 
was brought to the attention of the States Aviation 
authorities, who refused to be interested. Somewhat dis- 
couraged, the inventor brought his process to the notice 
of M. Meurisse, a press photographer, who for a number 
of years had acted as AUTOMOTIVE INDUSTRIES repre- 
sentative in France. 

M. Meurisse, being acquainted with all the automo- 
bile manufacturers, endeavored to secure used oil from 
them in order to treat it by this process. Merely as a 
personal favor, and without any. hope that the oil would 
be regenerated, one of the manufacturers delivered 300 
gal. of used castor oil to him. 

This was refined in accordance withethe process in- 
vented by the chemist, returned to the factory, and used 
in an engine undergoing its 50-hour test at full load. 
Judging from the state of the engine after this test, the 
regenerated castor oil was equal to new. 


Castor Oil Reclaimed 


Aviation engine manufacturers were soon convinced: 
that this process was to their advantage, and measures 
were taken to collect all used castor oil-sand send it to 
the factory created by M. Meurisse for treatment. In 
less than one year practically all the aviation engine man- 
ufacturers in the Paris district were sending used oil to 
be reclaimed. 

The Gnome Co., for instance, fitted oil collectors around 
their engine test benchstands, so that all the oil thrown 
out of the exhaust could be collected. 

Renault was one of the biggest users of this process. 
He gave orders that the base chambers of aviation en- 
gines should be emptied after two hours running under 
full load and that the oil thus obtained should be sent 
out for treatment. As the cost of this process was 
only 74% cents per gallon, a real economy was effected. 

The practice of using oil to destruction, previously 
done, was risky, for it sometimes happened that an 
oil was used too long and bearings were burned out 
in consequence. By giving orders that no oil should be 
used for more than two hours’ steady running all danger 
of burned-out bearings was eliminated. 

In all, about 53,700 gal. of castor oil were treated by 
this process during the war for the Renault Co. Other 
firms adopting this process were Hispano-Suiza, Clerget, 
Darracq, Brazier, Clément-Bayard and Mayen. 

After this regenerating process had been adopted by 
the manufacturers the army became interested. A gen- 


(Continued on page 450) 
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Cam Locking Device Retained—New Design in Accord with Recently Adopted 
Rim Standards—Large Wedges Insure Proper Alignment of Rims 





No. 76 Stanweld rim, which conforms to S. A. E. standards 


Farm Tractors in France 


Fh ceaegreneten to an article in La Technique Modern, the 
farm tractor tests held at La Verriere and Mesnil-Saint 
Denis (Seine et Oise) last September once again drew atten- 
tion to the desirability of increasing the cultivation of the 
soil by means of tractors and of developing the manufacture 
of such tractors. This article describes the machines of 
French construction. 

Power farming is very necessary in France, owing to the 
low birth-rate, the constant migration from the country to 
the towns, and the serious d‘minution of labor caused by the 
-war. A table is given showing the results obtained in tests 
made before 1913 and others carried out between 1913 and 
1917. The summary of these shows that the average resist- 
ance of the soil to a turning effort is as follows: 

For light soils, 45 kg. per square decimeter; for average 
soils, 55 kg.; and for heavy soils, 70 kg. This corresponds to 
6.4, 7.8 and 10 lb. per square inch. From the tabulated 
figures the author deduces that the share of a plow turning 
a furrow 0.33 x 0.18 m. (13 x 7.1 in.) in section will require 
a mean tractive effort on the plow of 270 kg. (594 lb.) for 
light soils; 330 kg. (726 lb.) for average soils; and 420 kg. 
(924 lb.) for heavy soils. Experience with foreign tractors, 
especially American, although they have given extremely val- 
uable results in war time, has clearly shown that they are 
not well adapted for work upon French farms, and French 
tractors rationally constructed to suit the local conditions 
should give much better results the author says. 


Benzol in Great Britain 


NATIONAL BENZOL ASSOCIATION has been formed 

in Great Britain to encourage the use and organize the 
distribution of benzol as a motor fuel and for other industrial 
purposes. Among the objects of the association are the fol- 
lowing: (a) To interest automobile users and others in ben- 
zol as a motor fuel; (b) to sell and distribute motor benzol, 
whether wholesale or retail, and to obtain for it a fair mar- 
ket price; (c) to standardize motor benzol, and to carry on, 
assist and promote investigation and research with a view 
to its improvement. The association is to consist of motor 


benzol producers whose businesses are situated in the British 
Isles and are subscribers to the association. 





NEW standardized rim, referred to as the No. 76, has 

just been announced by the Standard Parts Co., Cleve- 
land, Ohio. This rim has been designed in conformity with 
recently adopted rim standards and besides embodies fea- 
tures which are exclusive with the Standard Parts Co. One 
of the features for which considerable importance is claimed 
is that the valve stem hole is quite a distance from the split, 
which prevents injury to the stem when the rim is being 
manipulated. 

No change has been made in the cam locking device, which 
has long been a feature of Stanweld rims. This locking 
device.is claimed to be thoroughly efficient and easily oper- 
ated, though it is exceptionally simple in construction. 

The wedges holding the rim in place have a large bearing 
surface, which tends to keep the rims in proper alignment on 
the wheel and to prevent unnecessary wear of tires. Another 
advantage resulting from the large bearing surface of the 
wedges is that the annoying squeaking of rims is entirely 
eliminated. The wedge nuts are self contained, which sim- 
plifies the removal and application of the rims and prevents 
loss or misplacing of the nuts. The rims are claimed to be 
exceptionally light and strong. 


Castor Beans in Central America 


HE extraordinary demand in the United States a few 

months ago for castor oil as an engine lubricant created 
a great deal of interest throughout Central America, where 
the climate and soil are well suited to the production of cas- 
tor beans, according to a trade report received here. 

A considerable number of plants grow wild in a few places, 
notably Antigua in Guatemala. This wild production had 
been utilized in past years by pressing out small quantities 
of ol for local consumption. In Salvador, Nicaragua, and 
Costa Rica many planters decided to take up the cultivation 
of the castor bean in a systematic way, and several of them 
entered into contracts with importers in the United States 
for the year’s crop. 

In Nicaragua two large contracts were signed, aggregating 
126,000 bushels. The total crop in that country will prob- 
ably be about 200,000 bushels. The Nicaraguan crop was 
planted at the beginning of the rainy season, and harvest 
began in the early part of December. The Costa Rican 
farmers planted somewhat later; their fields are not yielding. 
The variety planted in Nicaragua was a large white seed, 
while in Costa Rica a medium-sized red seed was preferred. 

While the demand has fallen off noticeably since the signing 
of the armistice, it is probable that Central America will con- 
tinue to grow castor beans for export. Planters seem to 
think that it would pay to grow castor beans if the price 
were from 4 to 5 cents f.o.b. port of departure. They have 
learned that a close stand of castor plants kills out weeds, 
leaving the land in excellent condition for planting coffee, 
beans, corn, or rice. 


N the recommendation of the Road Board the British 

Government has decided to make special grants to the 
amount of $50,000,000 in aid of road construction work. Of 
this sum about $9,000,000 will be provided out of the road 
improvement fund and the rest drawn from the National 
Exchequer. In making this decision the Government was 
influenced by a consideration of the fact that heavy extra 
expenses will fall upon highway authorities in the near future 
in connection with work on roads and bridges, as the result 
of higher prices, lack of materials, shortage of labor and dif- 
ficulties of transport. 
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Specially Organized to Bomb German Industrial Centers— Made 142 Raids 
Between October, 1917, and June, 1918—Preparations for Long Distance 
Raids Complete When Armistice Was Signed 


the summer and fall of 1919, the work of bombing 
aircraft squadrons on the western front would have 
been carried much further than it was. The extensive 
bombing program of the British, who took the lead in 
this work, was just getting into shape when the armis- 
tice came round, and the final chapters of the work will 
never be written. 7 
The value of large planes for day and night bombing 
was not appreciated before the Handley-Page long-dis- 
tance trip from London to Constantinople in July, 1917, 
when it made the trip to destroy a Turkish battleship, 
and succeeded. That trip carried conviction into the 
hearts of those controlling the Royal Air Force, and 
the reasoning was that if so much could be done with 
an experimental machine what might be accomplished 
with squadrons of perfected machines employed in day 
and night bombing over the manufacturing cities in the 
Rhine Valley. 


Planned to Bomb Berlin 


A comprehensive bombing program was decided upon, 
and in October, 1917, a few squadrons of bombers were 
in the zone of Nancy, which was the nearest point to the 
Rhine Valley from which to launch an attack. From 
October, 1917, to June, 1918, 142 bombing raids were 
carried out, 57 of which were over Germany, the re- 
mainder being over portions of France held by the Huns. 
This work was so successful, in spite of bad fall and 
winter weather, that it was decided in May, 1918, to 
organize a separate air force to carry out this bombing 
work. Accordingly, there was formed in May, 1918, 
what is known as the Independent Air Force, which as- 
sumed complete charge of day and night bombing, and 
had within its organization special pursuit or single and 
two-seater fighting machines to escort the bombers and 
fight off the Hun chaser planes that attempted destruc- 
tion of the bombers. 

This great bombing plane campaign was just approach- 
ing its really aggressive stages in November, and had 
the armistice been delayed a month there would have 
been squadrons of huge bombers that were built to carry 
the program right to Berlin. Huge machines were being 
rushed to completion in many British factories and some 
of them had been tested out only a few days before Nov. 
11. One of these was a huge Handley-Page biplane fitted 
with four Rolls-Royce engines, two on either side of the 
single fuselage, and spaced between the wings. The en- 
gines on each side are mounted in tandem and carry two 
propellers, one tractor and one pusher. This plane car- 
ried forty passengers in its test trip over London, and 
it had fuel capacity to reach Berlin and return to the 
aerodrome in Northeastern France. 

Although the Independent Air Force was just in its 
swaddling garments when peace came, it had from June, 


I ONDON, Jan. 28.—If the war had continued through 


1918, to Nov. 11, 1918, established a record that gives 
indications of what might have been expected by the 
autumn of 1919. 

From June 6 to Nov. 10 there were dropped 550 tons 
of bombs in day and night bombing, 160 tons by day and 
390 tons by night. Of this, 22014 tons were dropped on 
enemy aerodromes, the aim being to destroy as many of 
the enemy machines as possible so they could not be used 
to attack the bombers. There was a heavy destruction 
of Hun planes by these attacks, yet in the same period 
not a single British bomber was destroyed by Hun 
attacks on British aerodromes. 

In this dropping of 330 tons of bombs on German 
manufacturing centers in the Rhine valley and beyond, 
the general plan was to bomb a great many manufactur- 
ing centers rather than attempt to completely destroy one 
or two centers, in order to disperse the German system 
of defense requiring them to provide certain protection 
for all of their cities rather than furnishing complete 
protection for a few at a time and shifting the forces as 
the attack shifted. 

In this way the British Independent Air Force bombed 
over forty cities including Cologne, Coblenz, Frankfort, 
Heidelberg, Karlsruhe, Mainz, Mannheim, Luxemburg, 
Stultgart, Worms, Wiesbaden and other places. 

The first great essential in this work was extending the 
flying radius of the machines so that they could remain ™ 
51, hours in the air. Many machines when they reached 
the aerodrome back of the front had only 334 hours’ fuel, . 
and it was necessary to rebuild their fuel systems to giv2 
over 5 hours’ capacity. 


Record Bombing In August 


Many long-distance flight records were established, 
and from month to month during the summer of 1918 
these distances were increased. The following tabula- 
tion shows how distances steadily increased from 272 in 
June, 1918, to 320 miles in October, 1918, in day flying. 
The range of night flying increased from 240 miles in 
June to 342 in August. Here are the figures: 


By day By night 
Distance out Distance out 

and back and back 

| RR re ee Se ere ee 272 miles 240 miles 
DN 2 ice te ace ae ek siz 300 “ 
I eg esis ein gts, bn $30 “ $42 “ 
a 320 “ 320 “ 
I dv csi Side heen 320 “ 273 C** 


August was the best month for both day and night 
bombing, as in September and October the rains and 
fogs cut distances down. 

The machines used in this bombing work were con- 
stantly being changed from its start in October, 1917, 
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The work started in 1917 with 





up to November, 1918. 
the following squadrons: 

One squadron DH4, 275-hp. Rolls Royce. 

One squadron FE2B, 160-hp. Beardmore. 

One squadron Handley Page, 375-hp. Rolls Royce. 

In spite of the very severe winter of 1917-1918, this 
force carried out its 142 raids between October and May, 
and bombed such cities as Mannheim, Mainz, Coblenz, 
Cologne and Stuttgart. Long-distance raids were made 
on Namur and Liege in Belgium. 

In the summer of 1918 the force was increased by the 
following squadrons: 


May 23—One squadron, DH9, B. H. P. engine 


Aug. 9—One squadron, Handley-Page, Rolls Royce 
engine 

Aug. 19—One squadron, Handley-Page, Rolls Royce 
engine 


Aug. 31—One squadron, DH10, Liberty engine 
Sept.22—One squadron, Sopwith Camel 


Escorts for Bombing Squadrons 


A squadron was not pushed in bombing work the day 
it arrived at the aerodrome, but was given three weeks 
of final training, which it was only possible to carry out 
at the front. 

The general scheme of bombing was that the bombing 
planes should proceed straight from the aerodrome to 
their objective, not deviating for any reason. To make 
this possible the squadron of Sopwith Camels was a 
fighting escort. These chasse machines had a normal 
fuel range of slightly over 2 hours, and they had to be 
rebuilt with fuel capacity for 5% hours. It would have 
been suicidal to send the laden bombers without the 
protecting scouts, which scouts had to be prepared to 
accompany them the entire distance. This was particu- 
larly true of day bombing. 

At the start the enemy was not prepared to adequately 
resist the British bombing program, and it was not until 
June, 1918, that the Hun planes were coming out in 
heavy squadrons to resist the British. In August it was 
necessary at times for bombing squadrons to fight every 
mile of the way from the aerodrome to the objective and 
back home. It was necessary to maintain formation 
accurately, as the Boche could cut off at his leisure every 
machine that had to drop behind its formation. They 
invariably concentrated their attacks on the rear ma- 
chines, and if even a spark plug failed, necessitating a 
lag behind the formation, it meant a victim for the 

Soche. In all, 100 British planes were lost, the pilots 
either being shot down or the plane having to land out 
of control. 


Railroads Vital Points 


In this bombing work the 
railroad lines, stations and storehouses. After these 
came blast furnaces. The Boche was short of rolling 
stock, and destroying his railroads made the moving of 
food and munitions more difficult. Railroad lines are 
good targets at night, as are blast furnaces. The amount 
of destruction in blast furnaces was small per bomb that 
found its target, but they were good targets. 

A complete intolligence department was organized to 
gather information and prepare maps for the work. In 
this way the most thorough information on all targets, 
such as gas factories, airplane factories, engine facto- 
ries, poison-gas factories and railroads, was supplied 
with detail maps of each target, this work being done 
by day and night reconnaissance machines. 

Long-distance bombing work requires the utmost de- 
termination, as a change of wind completely upsets all 


British concentrated on 
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calculations that may have been made before starting. 
It requires fine judgment on the leader’s part to know, 
if he perseveres to the objective, whether he will have 
sufficient fuel to carry the formation home again safely. 
This will be realized when it is pointed out that on 
several occasions the machines with only 544 hours’ fuel 
supply were out for that time; in one case a formation 
was out for 5 hours and 30 minutes, end it only just man- 
aged to clear the front-line trenches on its homeward 
journey. A miscalculation of five minutes would have 
lost the whole formation. 

Ceiling was of more importance than speed for long- 
distance day bombing work. It was essential that squad- 
rons should fly as high as possible, and it soon became 
apparent, as already stated, that the two squadrons 
with the 200-hp. B. H. P. engines had not sufficient power 
for this long-distance work. One squadron was re- 
equipped with D. H. 9a machines with Liberty engines 
in November, before the signing of the armistice, and the 
second squadron had started re-equipping. 

Major General H. M. Trenchard, who commanded the 
Independent Air Force of the R. A. F. in his detailed 
report on the bombing work has given many incidents 
which show the risks taken and the difficulties to be 
overcome. No more efficient general could have been 
selected for this work, and from the start he took hold 
and started building up the force along a definite plan 
rather than changing the schemes from week to week 
as conditions seemed to indicate. In his report he out- 
lined his general policy as follows: 

“It was necessary for the B. E. F., (British Expedi- 
tionary Force) to have enough aircraft to hold and beat 
the German aerial forces on the western front. Bombing 
of Germany would be a luxury until this were done, and 
once this were done then bombing became a necessity. 
That is to say, it became necessary to strike the German 
army in Germany and to strike at the most vital point— 
its source of supply. 

“In using the Independent Air Force for this purpose 
I was faced with two alternate schemes of campaign: 

“1—To attack as many of the large industrial centers 
as possible to reach with my machines. 

“2—-A sustained and continuous attack on one large 
center after another until each was destroyed, the indus- 
trial population having to go to other cities. 

“The first plan was decided upon. 

“The weather in June, July and August was extremely 
favorable for long-distance bombing, but in September, 
October, and the first week of November, it could hardly 
have been worse. Day after day attempts were made 
to reach the long-distance targets, but the wind was 
generally too strong. If there was no wind there was 
heavy rain and fog by day and dense mists by night. 
Frequently the nights were perfect, but dense mists cov- 
ered the ground and made landing impossible and also 
hid the targets. 

“I also recommended that the proportion of day bomb- 
ing squadrons in the force should be slightly larger than 
that of night bombing squadrons, as I considered that, 
although day bombing squadrons suffer higher casualties 
than night bombing squadrons, at the same time, if day 
bombing is excluded, at least four-fifths of the value 
of night bombing must necessarily be wasted, owing 
to the fact that the enemy can then make his arrange- 
ments to work by day and live at a distance by night, 
and take many other similar defensive steps. Also, if 
the bombing had been carried out exclusively by night 
it would not have caused the enemy to make such a large 
use of his men and material in defensive measures, and 
therefore it would not have affected the western front 
to such an extent as it did. Though night bombing is 
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the safer, many mistakes are made at night in reaching 
the locality it has been decided to bomb. 

Those portions of General Trenchard’s report dealing 
with individual attacks read like chapters from fairy 
tales. Mannheim, the great-manufacturing city where 
Benz cars and planes are made, was the objective of 
many attacks. , 

One formation of bombers was attacked by forty Hun 
fighting scouts when over the city. Two of these were 
shot down and three others went down out of control. 
It required 5 hours and 30 minutes for this trip, but so 
short of fuel were the fliers that they just got over the 
trenches on the home trip, and did not reach the aero- 
drome, the fight over Mannheim consuming quite some 
time. 


Mannheim Attacked Frequently 


In another Mannheim raid, in August, twelve DH4 
bombers were attacked just as they reached Mannheim 
by fifteen Boche fighting planes. The British formation 
dropped to within 6000 ft. of the city and dropped all 
their bombs. The formation leader was shot down, and 
in the melee three Hun planes were shot down. Ten 
planes in ‘the formation dropped their complete loads, and 
seven bursts on a factory were observed and four fires 
started. A direct hit was also made on a new factory 
building. Two of the formation had to land before they 
recrossed the German lines. 

Another night two Handley-Page bombers attacked 
the Balische Anilin & Soda Fabrik in Mannheim and 
indulged in a spectacular attack, typical of night bomb- 
ing. The Handley-Pages left their aerodrome at eight 
o’clock, and when 5000 ft. over the target one pilot shut 
off his engine and glided down on the factory. The 
searchlights at once picked him up and held him in their 
beams while the anti-aircraft barrage was put up. The 
machine continually changed its course, but could not 
shake off the searchlights, and the pilot was completely 
blinded by the glare. At this moment.the second machine 
glided in, with its engine almost stopped, underneath the 
first machine, got immediately over the works, below the 
tops of the factory chimneys, and released its bombs 
right into the works. The searchlights at once turned 
on to this machine, freeing the first machine from their 
glare. This machine then turned and made straight 
for the works as low as the second machine, among the 
chimneys, and released its bombs. The searchlights were 
turned almost horizontally to the ground and the anti- 
aircraft guns were firing right across the works and 
factories almost horizontally. In spite of this the two 
machines remained at a low altitude, and swept the fac- 
tories, works, guns and searchlights with machine-gun 
fire. On the return journey both of these machines 
passed through rain and thick clouds, while lightning and 
thunder were prevalent throughout the trip. 


Direct Hits on Factories 


On Sept. 7 eleven machines of one squadron, followed 
by ten machines of another, made an almost simultaneous 
attack on Mannheim, where bombs were dropped with 
excellent results on the Badische Anilin and Soda Fabrik. 
The first squadron obtained at least eight directs on the 
factory, but the results of the second squadron could not 
be observed owing to the mist and smoke. Both squad- 
rons were attacked on the outward and return journey, 
and over the objective, by superior numbers of hostile 
aircraft. 

One squadron was attacked by six hostile machines 15 
miles over the lines. These were driven off. Ten hostile 
machines attacked about 15 miles over the lines. They 
were also driven*off. Fifteen hostile machines then at- 


tacked over the objective. After dropping bombs the 
formation turned toward the hostile machines, which 
apparently disconcerted them, as they became scattered. 
On the return journey several enemy scouts kept up a 
running fight. One scout, attacking from in front, was 
driven off by the leader’s observer firing over the top 
plane. 

The other squadron was attacked at a long range 15 
miles over the lines. The enemy were driven off. Fifteen 
hostile machines heavily attacked over the objective and 
followed the formation back for 70 miles. Near the lines 
the formation was again attacked by seven hostile ma- 
chines. Over two tons of bombs were dropped at Mann- 
heim in this raid. © 

On the night of Sept. 16-17 seven Handley-Page ma- 
chines were missing. Five of these, detailed for Cologne 
and Mannheim, were probably unable to return in the 
face of a strong southwesterly wind, which increased 
after the machines had left the ground. The missing 
machines undoubtedly attacked various objectives well 
into Germany before they had to land. It was reported 
that one machine landed in Holland with engine trouble 
after having dropped its bombs on Bonn, and was in- 
terned. 


Enemy Attacks Frequent 


On Sept. 25 Squadron A dropped over 1% tons of 
bombs on Frankfurt. They were opposed by a large num- 
ber of hostile machines, two of which they destroyed. 
Four of our machines did not return, and in addition one 
observer was killed and one observer and one pilot were 
wounded. This was the first long-distance raid carried 
out by this squadron. 

On the night of Oct. 21-22, machines attacked the rail- 
ways at Kaiserslautern in very bad weather. Several 
1650-lb. bombs were dropped, but bad visibility obscured 
the results. One very large fire and five smaller ones 
were observed, and all these fires were seen to be still 
burning when the town was lost sight of in the mist. 

A few other examples will serve to visualize the charac- 
ter of this bombing work. On the night of June 29-30, 
Handley-Page machines were ordered to attack the 
chemical works at Mannheim. Owing to the weather con- 
ditions, only one machine reached the objective, on which 
it dropped its bombs. This machine, on the homeward 
journey, failed to pick up its aerodrome, and landed no 
less than 160 miles southwest of the aerodrome undam- 
aged. 

On July 5, 12 machines set out to attack the railway 
sidings at Coblenz. Shortly after starting the squadron 
passed over thick clouds and steered its course by com- 
pass, but the target was obscured by clouds. The leader 
turned, with the intention of attacking Karthaus, but 
as he turned the anti-aircraft barrage over Coblenz 
opened. Through a small hole in the clouds he could 
see a portion of the target, and the formation followed 
him and released their bombs. 

On July 31, planes went out to attack Mainz. They 
encountered 40 hostile scouts south of Saarbrucken. 
Fierce fighting ensued, as a result of which four of our 
machines were shot down. The remaining five machines 
of the formation reached Saarbrucken and dropped their 
bombs on the station. On their way home they were 
again attacked by large numbers of hostile scouts, and 
suffered the loss of three more of their number. 

On Aug. 11 a squadron attacked the station at Karls- 
ruhe, in spite of bad weather conditions, causing a heavy 
explosion in the station and scoring many direct hits on 
the railway sidings. In the course of fighting one of our 
machines was brought down and three of the enemy’s ma- 
chines were driven down out of control. 












































































AUTOMOTIVE INDUSTRIES 





February 20, 1919 


THE AUTOMOBILE 


Clhe F 


ORV 





SSS SS 








An Analysis of the Hotchkiss Drive 


By A. W. Happel 


“Analysis of the Hotchkiss Drive” by O. M. Burkhardt, 

appearing in your Jan. 23 issue. Upon looking it over 
carefully I encountered some statements which I shall pres- 
ently disprove. 

Let us start with the spring loads as given for the 20,000 
lb. spring supported Hotchkiss chassis when driving on low 
gear. 

Mr. Burkhardt calculates that we have spring loads as 
follows: 


T« writer was very much interested in the article 


RR Toe eee 4,250 lb. 
2 rear springs, front eyes at 6458 ...... 12,916 lb. 
2 rear springs, rear eyes at 3938 ...... 7,867 lb. 

ED. Citcslnne tke wet aceeeeedipee aise 25,042 lb. 


Now our chassis weighs only 20,000 lb. above springs and 
will, accordingly, due to the spring upward reaction, develop, 
censiderable, aeronautic tendencies, if Mr. Burkhardt’s figures 
are correct. It will be interesting, therefore, to go over this 
case again, using the same notations and load distribution as 
in the above-mentioned article. 

We soon discover that the statement “W,” = 15,750 Ilb., 
Fig. 2,” is obviously wrong, since P’ applied in the upward 
direction and between the front and rear wheels must reduce 
the load on both the front and rear springs. Mr. Burkhardt’s 
error is made in assuming P” as acting on the rear spring, 
while it actually finds its reaction between wheel and ground. 

We, therefore, derive the correct value for W,” from the 
formula. 

Wr” = W, — P;’ = 15,000 — 1770 13,230 lb. 

In going over to the Hotchkiss chassis, Fig. 3, it is wrong 
to assume that the loads remain the same as in the previous 
ease, in spite of shifting the point of torque reaction. 

We actually have the following loads for this case: 


_ PX 25 _ 5040 x 25 





P/ = _= — 750 lb. 
’ 168 168 
| P' 9143 5040 x 148 
Pp, — {_X 148 _ 9040 x a . 
— 753 4290 Ib 


Wr” = W, — Pr’ = 15,000 — 4290 
r” = 10,710 lb. 
Wr” = Wr — Py’ = 4250 lb. 
Proof: 
(a) Forces in upward direction: 
Spring reaction W,+” = 
Spring reaction Wr” = 
Torque reaction P’ = 


10,710 lb. 
4250 lb. 
5040 lb. 





20,000 lb. 

(b) Forces in downward direction: 

W = 20,000 lb. 

We see everything is nicely balanced. 

To determine the actual loads on the rear spring eyes, it 
is best to remember that the rear axle also must be in 
equilibrium; i. e., we must have: 

=2M—0 
We have a clockwise moment of 
T X 20 = 126,000 lb.-in. 
A counter-clockwise moment of 
P" & 25 = 126,000 Ib. -in. 


Any additional moments, due to frame load, must, therefore, 


of necessity be balanced, if a symmetric spring is used, i. e¢., 
each spring eye will receive: 


— — 2677.5 lb. 


We then have for the load on the rear spring front eye: 


be + 2677.5 = 5197.5 lb. 


and for the load on the rear spring rear eye we get 2677.5 lb. 
The summation of vertical forces will, therefore, be: 
Upward: Reaction of front springs.......... 4250 lb. 
Reaction of 2 rear springs, front eyes at 5197.5 10,395 lb. 
Reaction of 2 rear spring rear eyes at 2677.5.. 5355 lb. 





Upward total 20,000 lb. 


Downward: W = 20,000. 

Going over to the brakes we hear that in the case of the 
chassis shown in Fig. 2 the rear springs are loaded less than 
ordinarily when the brakes are applied. Analyzing this claim 
we find that, using Mr. Burkhardt’s figures, we have a 
torque reaction of: 


p= 180,000 
50 
Of course, the springs have to carry this additional load. 
Reaction P” cannot act on the spring for even if— 
P” > W," 
it will only lift the rear end of the chassis off the ground but 
cannot increase our spring load. 
3600 « 118 
168 
W-” = 15,000 + 2530 = 17,530 Ib. 


i. e., considerably more than when driving on low gear. 
The maximum spring eye load, then, for this chassis is 


oe. 6888 6.-2 6-6 0 ee 8 we 08 OOO Oe GO. ee 





= 3600 lb., downward. 


P,! = = 2530 Ib. 





17,530 
T= 4382.5 
Front axle load 
. 3600 x 50 
Wr = 5000 — —— t6s = 6070 lb. 
A summation of the forces for this case is then as follows: 
Upward: 
Reaction of front springs .........cccsdicces 6070 
HOACtionh Of FOAT SPTINGS «.. 2.2... cccececess 17,530 
I 5 cg Stas re ge Ss aia acca da tales ae a eae er ee 23,600 
Downward: 
W = 20,000 P’ = — 
oo ~ 3600 


Turning now to the analogous Hotchkiss chassis, Mr. Burk- 
hardt’s figures again prove erroneous if the actual moments 
of forces are analyzed. Referring to the accompanying figure, 
we find: 





180,000 _ 
=e = 7200 lb. 
| PK 198 


Wy” = Wr — Pr’ = 15,000 — 8270 = 6730 lb. 
Or, per spring eye, 


— — 1682.5 Ib. 




















February 20, 1919 


Then, as before, load on rear spring front eye: 1682.5. 
Load on rear spring, rear eye, 


7200 
1682.5 + , = 5282.5 Ib. 
Load on front axle, 
— 7200 X25 
Wr” = 5000 + 168 = 6070 lb. 


Summation of vertical forces for this case: 


Upward: Front spring-reaction ........ 6,070 lb. 
Reaction of 2 rear spring front eyes .... 10,565 lb. 
Reaction of 2 rear spring rear eyes ...... 3,365 lb. 
Total woward Ferees .occccccesseses 20,000 lb. 
Downward: 
W = 20,000. 


We'see, therefore, that there is not so great a difference in 
the spring loads of the two types of chassis as Mr. Burkhardt 
imagines, for, using his own figures, we find a deflection: 


1650 
d.=4 X —___ = }. 
. x 4382.5 _ 
and 
650 
d,—4 x 1994 —1.250 
x 282 


The above calculations do not consider moments due to lo- 
cation of axle relative to spring top leaf, etc., although these 
must be considered in a full analysis of the case as Mr. Burk- 
hardt states. 


It appears, therefore, that we have in the Hotchkiss drive 
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not only a much simpler, less expensive and very much lighter 
mechanism, but also one which will show no difference in 
riding qualities, for we have only to increase our spring 
travel from 4 in. to 
4x 1.50 
1.25 


to be able to use the same spring rate, pounds per inch, as in 
the torque rod chassis. 

There need not be any fear of faulty action of the brakes 
if they are correctly designed, and there is no excuse for not 
des‘gning them so. In fact, we have the great advantage 
of cushioning a sudden application of the brakes or driving 
torque. 

Spring loads can be reduced by increasing the length of 
the springs. The earmarks of a good Hotchkiss chassis are, 
therefore, adequate spring travel and long springs. A still 
further reduction on spring loads can be made by the use of 
under-slung springs—a favorite design on passenger cars, 

The torque rod, on the other hand, when brakes are applied, 
imparts to the frame an important additional load; in our 
case almost two tons (3600 lb.). This is equivalent to a 
sudden overload of 36 per cent. It is evident, therefore, that 
it is much more dangerous to overload a torque rod chassis 
than a Hotchkiss drive chassis. 

In passing it might be interesting to have the views of the 
advocates of torque rods on the bearing loads on the rear 
end of the torque rod which are extremely high and not 
easily taken care of. 

In conclusion, I agree with Mr. Burkhardt that there is 
no need of hypotheses in spring design but all loads can be 
accurately determined by mathematical deductions. 


= 4.80 in. 


—_——. 


Government Operation of Tractors Successful 


REAT BRITAIN has inaugurated a plan for Government 

operation of farm tractors in Yorkshire, England, whereby 
the machines work in units at fixed charges. ‘ive units are 
operated, each comprising 10 tractors, 10 2 or 3 bottom plows, 
4 cultivators, 3 or 4 binders, 2 rollers, etc. The tractors used 
are of two types, of 20 hp. each. Minimum charges have 
been established, according to the report, by the West Riding 
War Agricultural Committee as follows: 

Plowing—Light land (38-horse work), $5.48 per acre; 
medium land (2-horse work), $6.69; heavy land (3-horse 
work), $7.91; heavy land (4-horse work), $9.13. 

Cultivating—Disk or drag harrowing, $2.74 to $3.65 per 
acre; breaking stubble after harvest with cultivator, $3.16 to 
$4.87 per acre; rolling if 2 rollers are drawn, 85 cents per 
acre. 

Harvesting—Reaping, with self-binder, field 10 acres and 
over, $3.65 per acre; 5 to 10 acres, $3.89 per acre; under 5 
acres, $4.26 per acre; haulage of farmer’s binder, $1.46. 

“These charges,” states the U. S. Consul transmitting the 
report, “in general work out at substantially below the cost 
of team labor on the land. While it is true that the British 
Government in 1917 undertook plowing operations at a mini- 
mum of $3.65 an acre, it is now known that this price in- 
volved a considerable loss. Even at a min‘mum charge of 
$5.48 per acre for plowing, the demand for tractors is greater 
than ever. 

“Perhaps the best testimony to the usefulness of the tractor 
has been the part it has played in the reclamation of derelict 
land, of which class there has been a large proportion in the 
country and which the North Riding War Agricultural Com- 
mittee has set to work to bring under cultivation. These 
lands have been widely scattered, and in two districts in par- 
ticular the task was very difficult. With the aid of the trac- 
tor, however, tree roots have been stubbed up, whins cleared, 
gaps filled, bushes removed, and the land generally prepared. 
This was all done with the aid of the tractor, and many acres 
of useful arable land was obtained which was put into wheat. 

“Some interesting information furnished by: the committee 
illustrates the part which the tractor has played in increas- 








o 


ing the area under cultivation in North Riding. In 1917 
motor tractors were used for plowing and cultivating to a 
limited extent, and were regarded by the farmers as more or 
less of an experiment. During 1918 the committee had 103 
tractors at work, an increase of nearly 70 per cent on those 
employed the previous year.” 


Decrease in Iron Ore Production 


HE estimated quantity of iron ore mined in the United 

States in 1918 amounted to 69,712,000 gross tons, com- 
pared with 75,288,851 tons in 1917, a decrease of 7.4 per cent. 
The estimated shipments of ore from the mines in 1918 were 
72,192,000 gross tons, valued at $246,043,000, compared with 
75,573,207 tons, valued at $2388,260,444 in 1917, a decrease 
in quantity of 4.5 per cent but an increase in value of 3.3 
per cent. The average selling value of the ore per gross ton 
at the mines for the whole United States in 1918 was $3.41, 
compared with $3.15 in 1917. The stocks of iron ore at the 
mines apparently decreased from 10,628,908 gross tons in 
1917 to 8,139,000 tons in 1918, or 23.5 per cent. 

The decrease in output, which was general throughout the 
country, is probably to be attributed to a combination of cir- 
cumstances. Industr‘al conditions were more or less dis- 
turbed, the supply of labor was uncertain, and transportation 
facilities were inadequate, but notwithstanding these handi- 
caps the shipments from the Lake Superior district from 
April to October, inclusive, 1918, were over 2,500,000 tons 
more than those for the corresponding period of 1917. Ow- 
ing to a scaling down of furnace requirements, however, in 
order to release vessels for carrying grain to Europe, the 
shipments in November and December, 1918, were nearly 
4,000,000 tons less than those made in November and Decem- 
ber, 1917. Government control of the entire steel supply, 
which became effective in June, 1918, undoubtedly regulated 
the demand for ore, and stocks at mines and lower Lake 
ports were somewhat reduced, so that the consumption of ore 
remained about the same as in 1917. 
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Radical Element Is Destroying Labor 
Organizations. 


Organizations Are Too Ready to Disregard 
Instructions or Counsel of Their Elected Leaders 


By Harry Tipper 


tendency in labor organizations to withhold power 

from the leaders, or to disregard the instructions of 
the duly elected executives when such _ instructions 
appeared to be contrary to the immediate and local neces- 
sity of the branch of the organization involved. Not only 
is this the case, but there is an ever present tendency for 
the labor organization in any locality or occupation to 
follow the radicals, the men who are in favor of direct 
action. 

There are many reasons for this tendency. The labor 
organization has been based in its traditions upon the 
promise of advantage to be secured by getting together 
for the purpose of bargaining with the employer or 
owner. The labor leader, who has had the responsibility 
of directing the action of labor in the many intricate and 
complicated problems with which it has to deal, seeing 
the danger in many of the proposals, becomes conserva- 
tive and careful in his attitude. The irresponsible radi- 
eal is in an excellent position to agitate against the 
apparent inactivity, or actual obstructionist policy of the 
leaders as he sees them, and promise all sorts of advan- 
tages for adopting the policies he outlines. 

This leads to the sharp division which is to be observed 
in all labor organizations and the statements of labor 
leaders that we are living above a powder magazine. To 
the average workman the advantages of belonging to a 
labor organization are compassed by the actual improve- 
ments in hours and wages which are constantly insisted 
upon. 

So soon as these advantages cease to accrue from the 
organization, no matter how much of value they may 
have accomplished in past history, the rank and file be- 
come dissatisfied and critical, and are likely to question 
the merit of the payment of the necessary dues. They 
are likely to insist upon action, and to bring sufficient 
pressure to bear upon the leaders to force them to some 
action, whether they believe it is wise or not; or they 
may decide to act without the regular method of decision 
through the appointed officers and executive committee. 


: TTENTION has been drawn in these articles to the 


Danger of Organized Labor Inside the Organization 


It is in this constant anarchistic tendency within the 
labor organization itself that the grave danger of the 
organized labor movement lies. Were it possible to 
secure an agreement with labor by conferences with its 
leaders with which the general body concurred it might 
be possible to settle some of the problems that confront 
us. This might be accomplished through agreements 
between committees appointed by the manufacturers’ 
groups and committees appointed by the labor organiza- 
tions. This is so far from being the case, however, that 
it is somewhat absurd to discuss the contingency, except 
that there exists a general tendency to accept the labor 
organizations at their face value and suppose that the 


leaders can obligate the unions as congress can obligate 
the United States, 

The indications of this have been visible for ten years 
previous to the great war, but that time of stress and 
emergency brought out the conditions very fully. It is 
significant that most of the strikes called during the war 
were called against the demand of the national leaders 
and such strikes were vigorously denounced by them. 


Strikers Taking Advantage of Uncertainty of Time 


At this time there is a tendency to call strikes for no 
other purpose than to seize upon the present uncertainty 
and fluidity of public opinion to gain various classes of 
workers without regard to the general effect upon the 
whole economic structure. There is a definite propa- 
ganda going out from labor circles aimed at the probable 
change in commodity and wage values, but in reality to 
forestall any action which might result in the lessening 
of the political power of labor, which has grown so 
tremendously during the war. 

These facts do not keep the manufacturer from observ- 
ing and taking careful count of the public desire for a 
different organization of industrial establishments, nor 
do they justify the sweeping assertion that all labor de- 
mands are without justice and should not be encouraged. 
They really emphasize the necessity for just action and 
a studious consideration of the whole problem, so that 
the decision may not be prejudiced by the apparent 
absurdity of the demands made by some labor organiza- 
tions, nor stampeded by the propaganda which is issued 
freely by the radicals on both sides with the definite pur- 
pose of using the situation for political and individual 
advantage without any regard to the fundamental re 
quirements of the case. 


Satisfied Workers Want No Interference 


The present situation makes clear the impossibility of 
securing any peaceful and harmonious arrangement be- 
tween capital and labor in the mass by general agreement 
between the leaders, and lends force to the argument that 
it is necessary for the employer to solve the problem for 
his own establishment and his own employees. This 
makes it important to examine the records of those es- 
tablishments which have approached and dealt with this 
problem by organization changes, and which have placed 
some of the responsibility upon the workers and insti- 
tuted some form of profit sharing plan in connection 
therewith. Particularly is it important that the records 
be looked up in the endeavor to discover what has hap- 
pened in those establishments during the turmoil of the 
past few years and present difficulties. Fortunately it is 
possible to find this out in conection with some cases 
where the plans have been worked out for a sufficient 
length of time to permit of a valuable comparison. 

Take the case of a plant in which the method of partici- 
pation was through a house of workers’ representatives, 
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a senate body of department heads and a cabinet of the 
general executives. This plant has been referred to in a 
previous article. During the war there was a general 
strike in this industry, and after the labor body and 
employers had failed to reach an agreement the War 
Labor Board of the government was called in to work it 
out. All this time this particular plant was working full 
time with no absences of employees. When the Labor 
Board was called in the workers in this plant addressed 
three special communications to Washington requesting 
that the decisions of the board be considered not to apply 
to that organization, as the workers there had no inten- 
tion of striking and were so well satisfied with the plan 
under which they were working that they did not want it 
upset by any decision arrived at by the adjustment 
board. They were not satisfied that the government had 
wakened to the full significance of the case. In order to 
further safeguard their own interests they sent a depu- 
tation to Washington to wait upon the Labor Board and 
make sure that they would be left alone to continue as 
they were. 

This is only one instance of the value of a plan whereby 
the employers and employees get together in the indi- 
vidual organization and work out the necessary plans 
with respect to that unit, but it is very significant. The 
conditions were favorable to the worker. The strikers 
were likely to profit by the wage board’s decision, and 
the stern necessities of the war made the bargaining 
power of the workers almost unassailable. There was 
no special attempt made in: the organization we are 
speaking of to give their workers any special advantages 
or advances in wages. The regular procedure was gov- 
erning this case. Every inducement which could have 
acted upon the workers to join the general body in this 
industry was involved, and only the firm belief in the 
merits of the plan to which they had subscribed held them 
to their places. The value of the plan to the owners of 
that concern cannot be overestimated in this one in- 
stance. 


Trouble Makers Unwelcome 


In another case, the men in one department of the fac- 
tory asked for an increase of wages through their repre- 
sentative. The board of representatives considered the 
case and turned the request down with its reasons. 
After a week or two the matter was brought up again 
by the same workmen and the reply was that conditions 
had not changed and the representatives did not feel that 
they were able to change their previous decision. The 
matter was brought up a third time and the same answer 
was given. Then the men went out on strike, and the 


representatives of the rest of the workmen said, “All 


right, if you feel that way about it, maybe you had better 
get out.” In two weeks they were all asking for their 
jobs again. The rest of the plant had gone on, and 
other men had been secured for the department, because 
the rest of the workers said, “These fellows are trouble 
makers. We don’t want them back in this establish- 
ment.” 

Here again is an illustration of the worker backing 
the organization which has convinced him that it is deal- 
ing with him squarely, with the books open, and giving 
him some share in the control of his own conditions. 
Instances of this sort can be taken from all organiza- 
tions where this problem has been dealt with from the 
proper standpoint—that of getting the industrial unit, 
the individual organization, together on the common basis 
of sharing the benefits and difficulties, and sharing also in 
the responsibility for the conditions in which they work. 
They should make the manufacturer pause a little before 
easting out plans for industrial organization which may 





seem to throw away his control, but which in reality give 
him more control than ever, because it is the solid con- 
trol of an institution thoroughly organized upon a har- 
monious basis, where there is a team spirit which makes 
efficiency possible, and without which it is impossible to 
get any real efficiency. 


A Question of Psychology 


Some day the engineer and production manager and 
the other governing executives will know enough about 
the motives which govern human action to realize that 
efficiency is not a matter of machinery, nor is it a matter 
of the number of motions which must be made to com- 
plete a certain job. It is a matter of the relation of the 
complex mental and physical necessities to the work 
which it has to perform, and the social surroundings in 
which it must live and work. It involves a much greater 
degree of scientific research and development than all the 
mechanical arts which contribute their share to the neces- 
sities of manufacturing. It is not to be secured by the 
dogmatic attitude of mind which builds upon its own 
prejudices an unassailable logic, unassailable because 
there is no possibility of argument with prejudice. It 
cannot be secured by assuming that any particular form 
of organization is the correct one for these conditions 
merely because it was correct forty years ago. 

After all, the necessity which is constantly before the 
manufacturer is production at greater value for less ex- 
pense, more efficient work for less expenditure of man 
power. This means an intelligent study of the things 
which affect the mental and physieal capacity of the man, 
the effect of tradition, the application of the deep seated 
human desires and the effect of the character of his sur- 
roundings upon his work. There are enough experi- 
ments in organization to give their practical value from 
a production standpoint, and they are necessary if we are 
to have industrial peace. 


Book Review 


Cost Accounting, by J. Lee Nicholson and John F. De Ro- 
hiba. Published by the Ronald Press Co., New York. Five 
hundred and seventy-six pages, 5% x 8 in. Price, $6. 

This is a comprehensive volume on the subject indicated by 
the title, by members of a firm of supervising cost account- 
ants. The importance of cost accounting in factory operation 
has been brought home to a great many manufacturers in 
recent years who gave it little consideration previous to that 
time. Much effective educational work along this line has 
been done by the Federal Trade Commission, with a view to 
establishing more stable conditions in industries. Another 
thing that has helped to bring the subject of cost accounting 
prominently to the fore is the fact that a movement has been 
launched in various industries to standardize cost accounting 
methods for the particular industry. 

The present volume is an extension of a previous book on 
the same subject by the senior author, “Cost Accounting; 
Theory and Practice,” which was published in 1913. It has 
been the author’s aim to classify the details of cost account- 
ing so that the reader may get a well defined idea of the 
forms and records required for each separate operation, and 
how these forms and records fit into the general system used 
in any particular establishment. Every feature of cost ac- 
counting is gone into in the book and numerous forms are 
illustrated. 


Christensen Starter on Duesenberg Engine 


N the description of the Duesenberg 800-hp. engine which 

appeared in the Jan. 23 issue of AUTOMOTIVE INDUSTRIES 
there was shown a front view of the engine which illustrated 
very clearly the mounting of the starter with which the 
engine was started while on the test stand. This is the 
Christensen starter, aero type. 
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Small Inlet Valves Satisfactory in 
Overhead Valve Design 


British Engineer’s Tests Prove High Charging Capacity—Specitfic 
Fuel Consumption Largely Independent of R. P. M. and 


Torque for 50 to 60% of 


Maximum Horsepower 


Fitting Electric Starting and Lighting Units Easiest on Valve-in-Head Designs 


PART I 


Motors, Ltd., recently read a paper before the Institu- 

tion of Automobile Engineers here in which he analyzed 
a series of tests made with two engines of approximately 
the same size, about 3 liters (90 by 120 mm.). One was a 
valve-in-head design and the other an L-head with valves 
side by side in the valve pocket. 

The paper was of unusual interest due to several facts 
that are deeply concerning the British automobile engineer 
at present. The entire European industry is landsliding to 
electric starting and lighting, and fitting the starting motor 
and electric generator on an L or T-head engine is almost im- 
possible, according to Mr. Pomeroy, whereas it is relatively 
easy on a valve-in-head design. 

Valve-in-head engines were not taken up in England be- 
‘ause of the noise and the national demand for silence. Now 
that quiet over-head-valve designs are possible and practical 
the British engineer, and the French and Italian engineer as 
well, is taking a new interest in this design, and Mr. Pom- 
eroy’s paper took on a new international importance because 
of this. Italian and French engineers have openly expressed 
their sympathy for the overhead valve, and the next two 
years will record many new European designs with this 
valve scheme. 


[_roters. Jan. 15—L. H. Pomeroy, engineer of Vauxhall 


Test for Average Conditions 


Mr. Pomeroy faced the problem in one of the most prac- 
tical ways poss‘ble and carried out his tests to meet the 
average touring car conditions, rather than racing car or 
aviation engine conditions. 

He used three different diameters of inlet valves on the 
L-head and valve-in-head engines and proved to his own 
sat‘sfaction that with the valve-in-head design you can use 
very small-diameter valves, with high inlet gas velocity and 
get good horsepower and high fuel efficiency. He satisfied 
himself that increase in brake horsepower is not proportional 
to increase in inlet valve area, and that maximum brake- 
horsepower is largely independent of inlet gas velocity. In 
his opinion very much higher gas velocities can be used than 
are common in present-day practice. 

The European designer must always keep in mind the 
fuel economy of his car, and here, too, Mr. Pomeroy has 
arrived at some interesting conclusions. Fuel consumption is 
not related directly to inlet gas velocity; in other words, the 
diameter of the valve does not materially affect the fuel 
consumption per horsepower hour. 

Three different areas of inlet valves were used, 1.8 sq. in., 
1.4 sq. in., and 0.7 sq. in. The carbureter setting in each 
test was not necessarily that for maximum economy, but 
rather to give easy starting and good road acceleration; in 


fact the carbureters were tuned up from the point of view 
of the average driver. 

The two engines were practically identical in design except 
for valve arrangements. In both engines the compression 
pressures at full throttle were nearly equal in each of the 
correspond‘ng tests, thus demonstrating that there is no 
appreciable difference in the charging effect with different 
valve diameters when the valve lift is kept constant. 

Mr. Pomeroy discussed his experimental data under the 
eight following heads: 

1—Inlet gas velocity and maximum brake horsepower. 

2—Inlet gas velocity and brake mean effective pressure. 

3—Inlet gas veloc‘ty and fuel consumption at full load. 

4—Inlet gas velocity and fuel consumption at varying loads. 

5—Revolution speed and brake mean effective pressure. 

6—Revolution speed and fuel consumption at full load. 

7—Revolution speed and fuel consumption at varying loads. 

8—Fuel consumption per hour for any given brake horse- 
power, irrespective of engine speed. 

The particulars of the two engines tested are as follows: 


Enzine A Engine B , 
Bore ag | 90 
pore : itn. : mm. 
Stroke 120 mm. | 11S mm. 
Compression ratio 4.8.1 | 4.8:1 
Intet valve dia 1.75 in. | 1. ¥ in.—1. % in.—1 in. 
Inlet valve area 1.8 sq. in. 1 8 sq. in. 
® 1.4 sq. in. 1.4 sq. in. 
7 0.7 sq. in, | 0.7 sq. in. 
Exhaust valve dia } 1.75 in. | 1.5 in. 
Exhaust valve area 1.8 sq. in. 
| 1.4 sq. in. 1.75 sq. in. 
0 7 sq. in. 
| 
Valve Timing } Engine A Engine B 


O degrees 
44 degrees late 
40 degrees early 
0 degrees 


10 degrees late 
47 degrees late 
65 degrees early 
17 degrees late 


Inlet valve opers } 
Inlet valve closes. . } 
Exhaust valve opens 
Exhaust valve closes 


Deduction.—Increase in brake horsepower is not propor- 
tional to the increase in valve area; in other words, the small 
inlet valve is more useful per unit of area than the larger 
one. The maximum brake horsepower in the normal touring 
car engine is very largely independent of gas velocity through 
the inlet valve, and much higher velocities can be used than 
are common in practice at present. 

Mr. Pomeroy in arriving at this deduction analyzed his 
experimental data as follows: 
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Tables I and II and Figs. 1 and 2 show the tabular and 
plotted values of inlet gas velocity and brake horsepower 
for both engines. The brake horsepowers were measured by 
a Froude dynamometer. The curves indicate that the brake 
horsepower is still rising in each engine with the 1.8 and 1.4 
sq. in. area valves at the maximum revolution speed of the 
experiments. From other tests, however, it is known that the 
maximum brake horsepower shown is very nearly indeed the 
maximum attained, and can be regarded as such. It will be 
seen that in engine A the increase in valve area from 1.4 sq. 
in. to 1.8 sq. in. corresponds with an increase in maximum 
brake horsepower of 4, 7. e., from 42 to 46, some 9 per cent. 
The results in Table I (valve area 0.7 sq. in.) relating to 
engine A indicate a very poor power performance, and are 
not offered for criticism. 

Expressing maximum brake horsepower in terms of valve 
area for engine A we have: 
1.8sq.in. valve...... 6.3 hp. per sq. in. of valve area 

1.4 sq. in. valve...... 7.6 hp. per sq. in. of valve area 

0.7 sq. in. valve..... 9.8 hp. per sq. in. of valve area 
In each case the maximum brake horsepower is attained at 


TABLE I 
ENGINE A—FULL LOAD TESTS 
INLET VALVE AREA, 1.8 SQ. IN. 
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speeds between °2200 and 2400 r.p.m. These figures show 
that the increase in brake horsepower is not proportional to 
the increase in valve area; in other words, the small valve is 
more useful per unit area than the large one. 

With engine B the maximum brake horsepower is the same 
with both the larger sizes of valves, and is reduced by 20 
per cent with the smallest valve of 0.7 sq. in. area. 

Expressing brake horsepower in terms of valve area we 
have for engine B: 

1.8 sq. in. valve.... 6.87 b.hp. per sq. in. of valve area 

1.4 sq.in. valve.... 8.97 b.hp. per sq. in. of valve area 

0.7 sq. in. valve.... 14.65 b.hp. per sq. in. of valve area 
The maximum brake horsepowers are in each case attained 
at 2400 r.p.m. 

It will be noted that the maximum brake horsepower ob- 
tained in engine B with 0.7 sq. in. overhead valve is almost 
the same as that in engine A with 1.4 sq. in. valve of side- 
by-side design, the gas velocities being 220 ft..per sec. and 
450 ft. per sec. respectively. 

The reasons for this rather striking result arise from con- 
siderations which will be developed later. 


TABLE II 
ENGINE B—FULL LOAD TESTS 
INLET VALVE AREA, 1.8 SQ. IN. 























































































































Fig. 1—Plotted values of inlet gas velocity and brake 


horsepower for engine A 





























































































































Compres- M.E.P.* Fuel, Compres- M.E.P.* Fuel, 
Revs. sion, np, Ub. | Caleulat- | Gas Vel., | Pints per Revs. sion, 7p, Lb. | Caleulat- | Gas Vel., | Pints per 
ver B.H.P. Lb. per per ed, Lb. Ft. per BEL. per BRS. Lb. per per ed, Lb. It. per B.H.P. 
Minute Sq. In. Sq. In. | per &q. In. Sec. rer Hour Minute Sq. in. Sq. In. | per Sq. In. Sec. per Hour 
2 4 45.5 105 80.5 94.5 167 0.74 2 400 49.5 101 99 104 167 0.72 
2 200 42.2 105 an (ee ee 153 0 72 2 ,200 46.5 104 ie” ee, 153 0.7 
2,009 39 102 82.7 94.7 139 0.75 2 ,009 42.7 105 93 105 139 0.69 
1,809 35.4 100 a a |r 126 0.78 1 ,800 38.8 105 eS eee 125 0.71 
1,409 21.6 99 84 94 112 0.82 1 ,600 34.7 105.5 94.5 104.5 112 0.74 
1.400 97.5 96 Gare cee 98 0.87 1,409 30.4 104 ae eae 98 0.79 
1 ,209 23.5 94 83.2 91.2 84 0.92 1,200 25.6 102 93 101.5 84 0.85 
1/090 19.3 93 me Bea 70 0.98 1,090 20.4 99 ee eer 70 0.94 
800 14.7 91 78 85 56 1.05 800 15.5 95 84.5 91.5 56 1.08 
INLET VALVE AREA, 1.4 SQ. IN. INLET VALVE AREA, 1.4 8Q. IN 
2 400 ee: ‘S -teusar 76 20 220 0.71 2 400 50.2 98 91 105 20 0.73 
2 .200 40.4 104 ae aoe 202 0.72 2 ,200 46 9 99 he dee 202 0.7 
2 ,COO 38.7 101 SO 92 183 0.73 2 ,000 43.6 101 95 107 183 0.71 
1 ,800 34.7 100 ek Ae eee 165 0. 74 11,800 39.7 102 Mee: 2 wkcues 165 0.74 
1 ,600 31.25 98 82.9 92.9 147 0.76 1 ,600 35.6 104 97 107 146 0.7 
1 ,400 27.5 96 nee 128 0.78 1,400 31.1 105 aa ESS 128 0.84 
1 ,200 23.55 94 83.3 91.3 110 0.83 1 ,200 26 100 94 5 102.5 110 0.92 
1 ,000 19.3 92 Sk eee 92 0.88 1 ,000 20.4 98 a. # asec 92 1.02 
800 15.30 $0 81 88 73 0.94 800 15.2 92.5 82.5 89.5 73 1.16 
*Calculated M.E.P. excludes fluid and pumping losses. INLET VALVE AREA, 0.7 SQ. IN 
INLET VALVE AREA, 0.7 SQ. IN. 2 ,400 $02 Lo cecuee 73 87 450 0.76 
= 2 .200 oa) (GN ogee s i Paes 412 0.70 
2 400 27.5 tees 4 >. 1 p(s setetere 450 1.01 2 000 40 92.5 87 99.5 374 0.69 
2.200 = * al bebe . . <= 1 ;800 37.9 94 Oe FD cco, 337 0.71 
2 000 =-5 +: =. * a apd 1 600 34.7 98 94.5 104.5 300 0.74 
1,800 26.5 95 62.5 . pol = 1,400 30.7 98 = Bere 262 0.78 
3 008 = = i = 0.33 1,200 26.5 98 94.5 102.5 225 0.84 
1 400 ie Po Te Bee 262 oo 1,000 20.8 96 ee epee 187 0.93 
1 ,206¢ 20.5 26 (f 225 ; 5S = ar 5 5 
1/000 17.3 95 a—_ tly 187 0.95 800 15.3 95 83.5 90.5 150 1.06 
800 13.7 95 io i. ee 150 1.04 
*Calculated M.E.P. excludes tiuid and pumping losses. 
500 500 
A 9028. PEA SQ. 4m. 
ail q7 80. aye ~d| 4 “al OF 30.1 ani 
By ] 174 LB.|PER $0} IW. 
7 =~ / 
> y. - ‘ 
<S br a 
8 Va y 
Vv & / 
£ n te & 4 
300 47 : 800 id 
in ; yy g 4 
ai att Vl 20 in. 
> 92°5 18. PER 8Q. 1. > 2 48. PER . 
S “7 \ 14 80. IW. VALVES | 39 : | 4 80. uh VAL —_ 
Ss d y a” 
~~ L. 7 
aa 92 LB. PER 80. IN. 200 sf yl ne eden 
~~ -" a io 
< Z < 4 
S ? s - 2 = 
o" , gm 7 
ad “ 100 Ri ae HN 8 94. IW. VALVE 
wy - = ™. bal / a _ 
Pa 7) we a N18 so. in. VALVE / I 
ei ai a a i y Po alk 
= a = 
“4 a Jf jee 
eel lof" i 
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04H. P. BH. P. 


Fig. 2—Plotted values of inlet gas velocity and brake 
horsepower for engine B 
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ENGINE _“o" 
30. in. WALVE 
16°50. in. VALVE 
7 39. in. VALVE 


ENGINE “A” 
18 89. iv. VALVE 
14 SQqp. VALVE 
07 in. VALVE 


CAS VELOCITY (FT. PER SiC) 


Fig. 3—Tabular and plotted values of inlet gas velocity 
and brake mean effective pressure for engines A and B 


| 
| 
| 


ENGINE “A™ 
(a) 18 99. mw. VALVE 


(2a) 14 sq. 1. VALVE 
Ga) 07 sg. VALVE 


ENGINE “B" 
18 sg mw. WALVE 
14 99. w. VALVE 


Go) 07 50.1. VALVE 


~ 


_ 


CONSUMPTION (PTS. PER OP. PER HRD 





50 100 150 200 250 300 350 400 450 
GAS VELOCITY (FT. PER SEC.) 


Fig. 4—Tabular and plotted values of improvement of 
fuel consumption 


Further comparison of the maximum brake horsepowers 
obtained from engines A and B with valve areas of 1.8 and 
1.4 sq. in. respectively show an increase of 10 per cent in 
maximum brake horsepower for engine A, but no increase for 
engine B, the increase in inlet gas velocities in each case 
being from 167 ft. per sec. to 220 ft. per sec. 

The figures show, therefore, that in these engines the 
maximum brake horsepower obtained is very largely inde- 
pendent of the gas velocity through the inlet valve, and that 
for normal touring car engines much higher gas velocities 
can be used than are common practice without adversely 
affecting maximum brake horsepower. 


Inlet Gas Velocity Has Little Effect on B.M.E.P. 


Deduction—In the valve-in-head engine the effect of inlet’ 


gas velocity on brake mean effective pressure is much less 
than generally assumed, and B. M. E. P. of the order of 95 
Ibs. per sq. in. can be obtained with inlet gas velocities in the 
region of 300 ft. per second. 

Referring to this Mr. Pomeroy said: 

Tables I and II and Fig. 3 indicate the tabular and plot- 
ted values of inlet gas velocity and brake mean effective pres- 
sure for engines A and B. 

To discuss these figures properly necessitates data as to 
the mechanical friction losses at the various speeds, so that 
inlet gas velocity may not be charged with a reduction in 
brake mean effective pressure due to mechanical friction. 

The author has not been able to make such measurements, 
but data published on the friction losses of similar engines to 
those under discussion give figures which are probably hear 
the truth. , 

Thus the mechanical friction losses (i.e., excluding pump- 
ing and fluid losses) are about as shown in Table IV. 








The values of calculated mean effective pressure in Tables 
I and II are obtained by adding the appropriate allowance 
as shown above to the figures for brake mean effective pres- 
sure. 

It will be seen that engine B is decidedly better in respect 
of mean effective pressure than engine A, but that in each 
case the calculated mean effective pressure is fairly steady at 
the various inlet gas velocities and does not fall off appreci- 
ably, i.e., more than about 5 per cent for gas velocities up to 
300 ft. per second. 

.The author suggests that these results, particularly those 
obtained with engine B, show that the effect of inlet gas 
velocity on mean effective pressure is far less than is gener- 
ally assumed. 

The figures show also that brake mean effective pressures 


TABLE III 
PART LOAD TESTS 
VALVE AREA, 1.8 SQ. IN 
0.8 Full load 

































































Engine A Engine B 
Revs. per *», Ib. Gas Vel. Fuel, Pints Fucl, Pints 
Minute B.H.P. per Sq. In. | Ft. per Sec. | per B.H.P. | per B.H.P. 
per Hour per Hour 
2 400 | 40 i 167 0.715 0.75 
2 ,000 33.3 qa.4 139 0.726 0.7 
1 ,600 26.7 72.4 112 0.775 0.71 
1 ,200 20 ta. 84 0.84 0.78 
Soo 13.3 72.7 56 0.998 0.87 
0.6 Full load 
2 ,400 30 54.5 167 0.8 0.76 
2 ,000 25 54.5 139 0.827 0.75 
1 ,600 20 54.5 112 0.882 0.80 
1 ,200 15 54.5 S4 0.967 0.87 
800 10 54.5 56 1.17 0.98 
0.4 Full load 
2 400 20 36.3 167 0. 963 1.01 
2 .000 16.67 36.3 139 1.025 0.99 
1 ,600 13.3 36.3 112 1.12 0.98 
1 ,200 10 36.3 S4 1.24 1.03 
800 6.67 36.3 56 1.37 1.15 
VALVE AREA, 1.4 8Q. IN. 
0.8 Full load 
2 400 40 tat 220 0.715 0.74 
2 ,000 33.3 tack 183 0.74 0.72 
1 ,600 26.7 re 147 0.765 0.7 
1 ,200 20 ri 110 0 S84 0.79 
800 3.3 72.7 73 0.966 0.85 
0.6 Full load 
2 400 30 54.5 220 O 845 0.86 
2 ,000 25 54.5 183 0.857 0.7 
1 ,600 20 54.5 147 0.89 0.82 
1.200 | 15 54.5 110 0 975 0.83 
x00 10 | 54.5 73 1.125 0.96 
0.4 Full load 
2 400 | 20 36.3 220 esas ae 
2 000 | 16.67 36.3 183 1.085 1.0 
1 600 13.33 36.3 147 1.138 1.03 
1.200 10 36.3 110 1.245 1.10 
800 6.67 36.3 73 1.4 1.23 
VALVE AREA, 0.7 SQ. IN. 
0.8 Full load 
2 400 
2 000 - ‘ iaiiete Wi write ale 
1 600 26.67 72.7 300 0.835 0.71 
1 200 20 72.7 225 0.885 0.88 
800 13.3 72.40 150 1.026 0.9 
0.6 Full load 
2 400 m ae ciel a a ee 
2 000 25 54.4 374 0.9 0.88 
1 600 20 54.5 300 0.909 0 83 
1,200 15 54.5 225 1.01 0.89 
300 =|) (10 54.5 150 1.16 1.01 
0.4 Full load 
2 400 | 20 36.3 450 1.08 1.01 
2 000 | 16.67 3 374 1.07 0.96 
1 600 13.3 .3 300 1.13 0.99 
1,200 10 3 225 1.24 1.05 
800 6.67 3 150 1.43 1.13 
TABLE IV. 
Revs. Mechanical friction 
per per sq. in. 
minute of Piston Area 
| a icwivbeecay ae 
| errs eahelata aitoute 
BIE icinscunincdachancwiteseteas: a 
Be bicanecnee tenets 8 
seer eee aera 7 
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of the order of 95 lb. per sq. in. can be obtained with inlet gas 
velocities in the region of 300 ft. per sec. 


Fuel Consumption Not Related Directly to Inlet Gas Velocity 
A—Full Loads 


Deduction—Improvement in fuel consumption is related 
to increase in engine speed rather than to increase in gas 
velocity as such. 

Mr. Pomeroy analyzed his data: 

Tables I and II and Fig. 4 indicate the tabular and plot- 
ted values of these quantities for both engines. 

The characteristic feature of all the curves is that the con- 
sumption per brake horsepower per hour rapidly falls with 
increase in the inlet valve gas velocity, but rises again with 
further increase in gas velocity as the upper limit of revolu- 
tion speed is reached. Further study of the curves shows that 
the downward path of each curve is approximately inclined to 
the horizontal in such a way that the improvement per cent 
in consumption is proportional to the increase per cent in in- 
let gas velocity. In other words, the improvement in con- 
sumption is related to increase of engine speed rather than 
to increase of gas velocity as such. This aspect of the case 
will be discussed later. ? 

It is well known that turbulence, i.e., violent agitation of 
the mixture at the instant of ignition, is essential for both 
power and economy; it is usually regarded as a function of 
inlet gas velocity, so that it is of interest to see if any im- 
provement in fuel consumption can be associated with in- 
crease in gas velocity. An examination of the curves in Fig. 
4 shows that the same consumption in the different cases is 
attained with very differing values of gas velocity. 

It may be said, therefore, that there is either no apparent 
increase in efficiency with the higher gas velocities or that 
there is no apparent decrease in efficiency with the lower gas 
velocities. 

It would seem that, in considering turbulence, inlet gas 
velocity must be considered in its relation to revolution speed 
or piston speed, and that there is a certain minimum relation 
between the two which produces the necessary turbulence for 
approximately complete combustion at all speeds. 

From these experiments it seems reasonable to believe that 
this minimum is secured with the largest valves used at the 
lowest speeds of the tests. It will be of great interest if the 
discussion reveals any experiments of this kind upon similar 
engines but run at lower engine speeds. 

The conclusions formed by the author in considering these 
results are: 


1. That consumption is not related directly to inlet gas 
velocity. 

2. That sufficient turbulence is developed to produce ap- 
proximately complete and rapid combustion at quite 
low gas velocities. 

3. That the improvement in consumption with increase of 
inlet gas velocity shown by the curves is related to 
revolution speed and not to gas velocity as such. 


Table III shows the consumption of each engine at vary- 
ing loads and speeds for each area of inlet valve. 

It will be seen that there is no great difference in consump- 
tion in each corresponding series of figures relating to the 
tests with inlet valves of 1.8 sq. in. area except at the lower 
speeds at 0.6 and 0.4 of full load, where engine B is decidedly 
better than engine A. The same remark applies to the tests 
with inlet valves of 1.4 sq. in. area. 

Comparing the tests at 0.8, 0.6, and 0.4 full load when 
using each size of inlet valve, it is evident that there is no 
marked effect which can be attributed to variation of inlet 
gas velocity. 

For example in Table V: 


TABLE V. 
c—— Inlet Valve Areas———__, 
1.8sq.in. 1.4sq.in. 0.7 sq. in. 
Average eonsump- 
tion of engine B in} Full load...... 0°82 0°86 0°83 
pints per B.H.P.(. 0:8 full load... 0°78 0°78 0°76 
per hour between( 0:6 full load.. 0°82 0°85 0°88 
800 and 2400 revs.; 0:4 full load.. 0°94 1°06 1°02 
per minute..... eo 
Average gas velocity, ft. per second. 111 146 300 





Figs. 5 and 6—Carbureters used on each engine were 
similar in each case 


Those who are accustomed to making measurements of fuel 
consumption in bulk, so to speak, will appreciate the fact that 
the small variations shown as betwecn the one valve area and 
another are easily accounted for by errors in measurement. 

The fuel consumption measurements were made by running 
the engine for a period required to use 0.5 pint of fuel, and 
as a rule the figures given are the average of three runs. The 
difficulties, however, of keeping the engine speed and load 
constant were very appreciable at the lower speeds, as these 
occupied much time. 

The author would point out that the consumptions at full 
load are higher than those at 0.8 full load. This increase in 
consumption at full load, compared with 80 per cent of full 
load, occurs so frequently that it cannot be accidental. It is 
not in the author’s opinion easily explicable, and he hopes the 
discussion will throw some light on the point. It does not ap- 
pear to be connected with revolution speed or gas velocity, 
but simply arises in the process of getting the last ounce out 
of the engine. 

In view of the small range of difference in consumption in 
these part-load tests it has not been thought worth while to 
plot the curves showing gas velocity and consumption at the 
various speeds and valve areas. 

The general conclusion drawn from an examination of the 
results shows that the fuel consumption per brake horsepower 
per hour is not materially affected by the use of either the 
largest or smallest inlet valves. In other words, it is not af- 
fected by the inlet gas velocity at any prescribed number of 
revolutions per minute. 

The author has now briefly considered the various factors 
in engine performance of brake horsepower, brake mean ef- 
fective pressure and fuel consumption with respect to inlet 
gas velocity. 

The experimental evidence obtained from the tests shows 
that within much wider limits than are usually accepted, 
inlet gas velocity does not appreciably affect performance 
either in respect of power or consumption. 

The author would emphasize the fact that the range of en- 
gine speed applying to these tests is that which is more ap- 
plicable to touring car engines than to racing engines. In 
view of his experience with the latter he would not extend 
the above conclusions as to the effect, or rather non-effect, of 
inlet gas velocity on maximum power. 

So far nothing has been said about exhaust valve effects. 
In all the tests on engine B the author is quite sure that the 
area of the exhaust valve was such as to produce no back 
pressure or exhaust choking effect. This engine had, in fact, 
two exhaust valves. Whether both were in use or only one 
made not the slightest difference in any of the experiments 
made on this point. Only one exhaust valve was used through- 
out all the experiments. With regard to engine A there is 
room for doubt as to whether the exhaust was sufficiently 
free with the 0.7 sq. in. valve area, but for the larger sizes 
of inlet valve the author is confident that the exhaust valve 
was adequate. 

The carbureters and the induction pipes used on each en- 
gine were similar in each case, and are shown diagrammat- 
ically in Figs. 5 and 6. (To be continued) 
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Support for Highways 


Development 


OADBUILDING, at a standstill during the war 

because of lack of materials, now promises to 
outstrip all past records in the history of highway 
construction in this country. Appropriations al- 
ready made and bills pending give assur@nce that 
an appreciation of the value of good roads has come 
out of the war, that the work of the various associa- 
tions at Washington, the request of President Wil- 
son and the activities of the Highways Transport 
Committee are bearing fruit. 

That the manufacturers are interested in good 
roads goes without saying. The increased business 
that can result both to car and to truck makers from 
a network of highways is well recognized. 

The National Automobile Chamber of Commerce, 
awake to the situation from its angle, has already 
established a representative at Washington to look 
after the highways developments. But the indi- 
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vidual manufacturers at this time should also en- 
gage in every manner possible to further the work. 
Advertisements, salesmen, agents, dealers and 
every agency should to a reasonable extent be used 
to promote the building of highways now while 
legislators and the public both seem completely 
“sold” on the value of “good roads everywhere.” 


Limit Tire Sizes Gradually 


NE of the governmental war restrictions im- 

portant both to industry and to war was that 
limiting the sizes of tires, and the recent decision 
of the manufacturers to resume manufacture of all 
sizes demanded should be temporary only. 

Undoubtedly many car makers would suffer heavy 
losses if suddenly forced to meet the manufacturing 
conditions created by the tire size limits. But the 
reduction of tire sizes from more than 200 of the 
pneumatic types to 9 and from more than 100 
solids to 14 is too efficient a plan to be dropped 
entirely. It simplifies manufacture, labor and fac- 
tory problems too well to be given up merely be- 
cause of the temporary expense involved. 

The best course would be one allowing a very 
gradual elimination of tire sizes and making the 
change less abrupt than that planned by the War 
Board, allowing the car makers to adopt the stand- 
ard sizes as they change models, and giving the 
public sufficient time to consume those cars using 
tires that will eventually become obsolete. 


Individual Truck Control 


Means Inefficiency 


REVERSION to pre-war methods of scattered 

purchase, operation and maintenance is threat- 
ened by the new Army Bill which has made no ap- 
propriation for the Motor Transport Corps and 
provides for the discontinuance of that body by 
the repeal of the Overman Act under which it was 
created. Appropriations as made for trucks are 
given to each individual division of the army. 

This means that each department will again pur- 
chase the sizes and types of trucks it desires with- 
out regard to interdepartment standardization. 
There will no doubt again be hundreds of types in 
use and thousands of different parts in stock for 
maintenance and repair. 

The present return to pre-war individualism of 
departments points to inefficiency of truck opera- 
tion, increased costs in maintenance, and a breaking 
up of esprit de corps so essential in motor trans- 
port work. 

The plan now considered and provided for by 
the bill means confusion, waste, extravagance and 
inefficiency. It means duplication of buying, opera- 
tion and maintenance effort and lack of that single 
control that provides for comprehensive operation 
of truck convoys, repairshops and training schools. 

The Army Bill must be amended to provide prop- 
erly for the continuation of the Motor Transport 
Corps or it must in some other manner place all 
motor transport under one directing head. 
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Dirigibles for Commercial Flights 


HE discussion of commercial possibilities of aircraft presupposes a careful differentiation be- 

tween lighter-than-air types, such as dirigibles, and the heavier-than-air machines, such as air- 
planes. At present too many are inclined to think that because the airplane proved itself such a 
potent factor in war it will entirely dominate the field of commercial aircraft. The failure of the 
Zeppelins as war machines must not lead to the rejection of this type for commercial uses. The 
Zeppelin was a war failure owing to the inflammable gas it carried and because of the large tar- 
get it offered to the attacking airplane. In peace both of these handicaps disappear, and the 
dirigible must be generally considered in analyzing the future of commercial aviation. 

These are days when the enthusiast is apt to make hasty deductions regarding commercial 
aviation. The fact that the passenger airplane might cross the Atlantic should not be looked 
upon as more than a daredevil demonstration. Those who would immediately begin organizing 
a transatlantic mail service because of such a demonstration would be working an injury to the 
future of commercial aviation. | | 

On the other hand, a war demonstration of Allied army dirigibles has been sufficient to point 
definitely to the possibilities of those craft for commercial uses. For transatlantic work, so far as 
conditions can be judged to-day, there is no possibility of comparison between the dirigible type 
and the airplane type. The dirigible looks like the practical vehicle for this ocean service, for at 
present there are dirigibles in existence in Great Britain and possibly in France, as well as in Ger- 
many, which could make a two-way ocean trip without the necessity of landing. These dirigi- 
bles have great carrying capacity. With such a positive form of aerial transportation now in ex- 
istence, it seems foolhardy to attempt the uncommercial field of the airplane for such great dis- 
tances. . 

In commercial aviation, as in any other industry that has, to be built on some fundamentals, 
the mind must rule and not the heart. Perhaps crossing the Atlantic in an airplane appeals 
amazingly more to the imagination than crossing it in a dirigible, but from a financial point of 
view the other does not admit of comparison. To-day there is entirely too much enthusiasm for 
commercial aviation and too few analyses of what the requirements are before commercial avi- 
ation can be starte i. 

What is the use of organizing large companies for commercial transportation by airplane 
without first having the necessary where-with-all with which to carry on such an organization? 
We cannot operate a railroad without the right of way, stations, telesraph lines, freicht houses, 
and other physical equipment. An aerial transport system cannot be operated without a parallel 
set of physical requirements. To make it possible to fly an airplane from New York to Chicago 
there must be landing fields, and it would be utterly impossible to start a commercial line of 
aircraft transportation between the two cities without a completely perfected scheme of land- 
ing fields. Nobody knows definitely how far apart these landing fields should be, but the con- 
sensus of opinion of those who have made a close study of it abroad think that 10 to 15 miles is 
the maximum distance between landing grounds, and that there should be larger airdromes at 
other intervals. These students of commercial aviation are of the opinion that no plane should 
be flown more than 300 miles even in commercial use without landing. This finds a parallel in 
the short-run of the railroad locomotive which has been necessary in railroad operation. 

In addition to the continuous chain of landing fields, there is other equipment necessary be- 
fore a line of commercial aviation could be successful. The entire area must be properly marked 
with signals so that the aviator can follow the course by day or by night. This calls for some 
form of electric signals by nicht, not only on the course, but off it. Imacine the difficulty of 
an aerial pilot who found himself some night wide of his course due to hich winds, and because 
of low clouds taken entirely out of contact with the course and the signals. It would mean al- 
most certain destruction to the pilot and his load. 

There is also need for a complete wireless system, not only on the planes, but on the land- 
ing fields, and also over much of the adjacent territory. This calls for a comprehensive course in 
aerial navigation and the pilot must be schooled in it as thoroughly as the sea captain of to-day. 

Commercial aviation is confronted with other problems that must be solved before the work 
can be a success or even a warrantable business venture. Climatic conditions change very greatly 
in a distance of 250 miles, and a complete meteorological system is necessary, together with a 


(Continued on page 447) 
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Foreign Import Restrictions 
Continued and Increased 


American Makers Must Overcome Serious Problems—Most 
Important Countries Have Restrictions 


WASHINGTON, Feb. 18—That Ameri- 
can manufacturers must seriously con- 
sider the existing restrictions and em- 
bargoes on the importation of automo- 
tive products in the important foreign 
countries of the world is evidenced more 
clearly daily as these restrictions become 
more severe. 

A summary of the foreign import re- 
strictions shows clearly the difficulties 
and obstacles of the American exporter. 
Few of the important countries are with- 
out some form of severe restrictions. A 
complete prohibition is in force in the 
United Kingdom. A duty of 70 per cent 
applies to lower priced cars in France, 
and import licenses which are required 
are only rarely granted. The unfavor- 
able currency exchange conditions in 
Italy and the United States form a bar- 
rier to exports to that country. Like- 
wise restrictions in the Scandinavian 
countries, the Netherlands, Switzerland, 
Australia, Canada and the British West 
Indies display the need for finding a 
solution to the problem. There are no 
American restrictions on the exports of 
automobiles or other automotive products. 

Following is the latest available list of 
foreign import restrictions, together with 
1 summary of the import and export 
situation as revealed by recent War 


Trade Board announcements: 

UNITED KINGDOM 
\ prohibition in force in the United King- 
( ig t the importation of motor cars, 
hassi motoreycles, and parts and acces- 
30 of motor cars and motorcycles (other 
han tires) is based on two orders of March 
21 d J 2 1916, both of which are still 
in effect Rubber manufacturers, including 
tire have been prohibited since May 10, 
191 and agricultural machinery, including 
tractors, since Feb. 23, 1917. It is to be 
ybserved that when licenses are granted for 


» importation of passenger motor cars they 
will be subject to a duty of 334% per cent ad 
valorem In determining the duty payable 
the excluded. 


value of tires is 


FRANCE 


Import are still required for the 
importation of automobiles and motor trucks, 
motorcycles, and tractors into France and 
Algeria. When licenses are exceptionally 
granted for automobiles the special rate of 
70 per cent ad valorem will apply to such 
vehicles when weighing less than 2500 kilos. 


FRENCH COLONIES 


The French prohibitions are not automat- 
lcally extended to the French colonies, but 
the Government of Tunis is understood to 


licenses 


have adopted prohibitions in practically the 
same form as in France. 
ITALY 
All goods imported into Italy from the 
United States require import licenses, and 
by reason of the unfavorable exchange con- 
ditions it is improbable that any modification 
will be made in the near future. 
SCANDINAVIAN COUNTRIES 
By reason of the special arrangements en- 
tered into between the Allied Governments 
and the United States and the Scandinavian 
countries, import licenses from the respect- 
ive governments or government associations 


are required before the United States ex- 
port licenses will be issued. 
NETHERLANDS 
All goods, including automobiles, must be 


consfened to the Netherlands Overseas Trust. 
SWITZERLAND 

Motor cars shipped to Switzerland require 
import licenses and must be consigned to the 
S. S. S. 

AUSTRALIA 

Automobiles are admitted into Australia 
only when each body is accompanied by two 
chassis. No prohibition is in force against 
the importation of motor trucks, farm trac- 
tors, or motorcycles. 

CANADA 

Automobiles for passenger use or suscept- 
ible of passenger use, when costing over 
$1,200 f.o.b. factory, are not admitted from 
the United States, Newfoundland, St. Pierre 
and Miquelon and the United Kingdom. All 
automobiles from other countries are prohib- 
ited. tractors, 
trucks, or 

BRITISH WEST INDIES 

There is stil in force a prohibition against 
the importation of vehicles in Trin- 
idad, the Leeward and Windward Islands, 
and British Guiana. This prohibition applies 
also to bicycles, tricycles, and all classes of 
motor It is doubtful, however, 
whether it would extend to tractors. 


OTHER COUNTRIES 

Practical difficulties prevent the shipment 
of automobiles or other motor vehicles to 
Finland and Russia. There are no restric- 
tions against the importation of motor ve- 
hicles in the Union of South Africa or Egypt. 
The following countries have recently re- 
moved their restrictions against importation 
of motor vehicles: Belgium, British India, 
Straits Settlements, and Federated Malay 
States. There is no prohibition against the 


There is no prohibition on 


motorcycles. 


motor 


vehicles. 


importation of automobiles into Ceylon, but 
the prohibitive duty of 100 per cent ad va- 
lorem is understood to be still in force. 
The War Trade Board will grant licenses 
freely for the export of automotive products 
to all nations providing that the applications 
The board does not 


are otherwise in order. 





guarantee that the issuance of the licenses 
will permit the entry of the car into the for- 
eign country. It advises all manufacturers 
to depend entirely upon their representatives 
in each country. The reason for this is chief- 
ly that the restrictions of the different na- 
tions are changed so rapidly that the War 
Trade Board cannot follow them closely 
and does grant licenses freely only because 
automotive products are not on the conserva- 
tion list. 

Exports which have been prohibited to 
some nations during the war are gradually 
resuming. The War Trade Board expects 
shortly to announce that shipments can be 
ngade to Finland. It is probable that there 
will be an inter-Allied Committee at Hel- 
singfors which will pass upon all imports 
from this country. American exporters who 
are interested in trading with Finland are 
advised to communicate with their corre- 
spondents there as soon as possible and re- 
quest them to get in touch with the Ameri- 
can Consul at Helsingfors. Trade can now 
be resumed by American exporters with 
Servia and Rumania. Export licenses will 
be necessary but will be granted freely un- 
der the same conditions as for other Euro- 
pean countries. The board has received no 
official advice as to what import regulations 
may be in force in Serbia and Rumania and 
exporters are advised to communicate with 
their customers abroad before making ship- 
ments. Import restrictions to Belgium have 
been revised and have been eliminated as re- 
zards all automotive products. Applications 
for all import licenses should, if possible, be 
made by representatives of American firms in 
Belgium, Restrictions against the importation 
of rubber tires into Norway, Sweden, Hol- 
land, and Wenmark have been lifted and 
licenses will now be granted freely, subject 
only to the condition that the proper import 


certificates have been issued. 


Allotments of shipping space have been 
made by the Shipping Board for the East 
Coast of South American trade, which will 


be sufficient to take care of all of the cargo 
offered in the immediate future for these 
markets. For this reason the shipping pref- 
procedure and priority system will 
no longer be necessary and manufacturers 
of automotive products, it is expected, will 
find ample for their exports to the 
Southern continent. 


erence 


space 


Sub-Contractors Holding Up Contract 
Settlements 


DETROIT, Feb. 18—Sub-contractors 
of war material are not making proper 
efforts to secure the settlement of their 
claims, declares J. J. Crowley, president 
of the Michigan section, National Asso- 
ciation of Manufacturers of War Mate- 
rials. Figures received from Washing- 
ton show that the Ordnance District 
Board in Detroit has 276 contracts to 
settle, of which only 82 have been pre- 
sented to the board by the contractors. 
Contractors declare they are delayed be- 
cause their sub-contractors are negligent 
in making speedy returns. Of the 82 
claims presented, 12 have been allowed. 
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France Prohibits 
Auto Imports 


Embargo Against Automobile 
Imports for One Year— 
Importers Object 


By W. F. Bradley 


PARIS, Feb. 6—The importation of 
automobiles into France has been for- 
bidden for about one year. Previous to 
this, motor vehicles were only admitted 
on payment of a 70 per cent duty. French 
automobile manufacturers, as a class, 
are satisfied with the present conditions, 
for, as they have not yet returned their 
factories completely to peace conditions, 
the prohibition of imports removes all 
foreign competition. 

Importers, and particularly those who 
were established in France before the 
war, are very dissatisfied. At the pres- 
ent time there is a strong demand for 
all kinds of automobiles, and, as the 
home manufacturers cannot possibly 
meet this demand, the general public 
would not be displeased to see foreign 
cars brought in. The most important 
phase of this situation is what attitude 
France will adopt with regard to the 
importation of foreign cars. If, as many 
of the manufacturers request, the 70 per 
cent duty is maintained for a long period, 
very few, if any, foreign automobiles can 
be sold in France. 

Although the cry for a 70 per cent 
duty is still strong, it is not heard as per- 
sistently as was the case a few months 
ago; probably makers are beginning to 
realize that they cannot erect a high 
tariff wall to protect themselves without 
other nations doing likewise. As France, 
before the war, was the greatest motor 
exporting nation in the world, and as 
her productive ability has enormously 
increased during the war, it is important 
that she should find outlets in foreign 
markets; it is hardly likely that she will 
get this free outlet if she protects her 
own market with a practically prohibitive 
import duty. Only one French manu- 
facturer of any importance has loudly 
denounced the folly of the 70 per cent 
proposition. This is André Citroen, who 
has only recently entered the automobile 
industry and who, during the last few 
days, has issued all particulars regard- 
ing his program. 

The man responsible for the present 
prohibition of automobile imports is M. 
Loucheur, Minister of Reconstruction. 
It is well known that pressure from all 
quarters has been brought to bear, but 
the ministry, of which M. Loucheur is 
the head, has persistently refused to ad- 
mit any change. 


The negotiations between automobile 
importers and the French Government 
were of a private nature until to-day, 
when, breaking away from the previous 
line of action, the Ford Motor Co. 
of France has come out with a half-page 
advertisement in the New York Herald 
in which the whole situation is explained 
in detail. The Ford Motor Co. 
shows that not only has M. Loucheur per- 
sistently refused to allow any foreign 
automobiles to be brought into France, 
but at the present time he will not allow 
Ford automobiles lying idle at the docks 
to go into service despite the very urgent 
need for supplementary transportation. 

It appears that the Tardieu Commis- 
sion purchased about 8500 Ford automo- 
biles at a cost of approximately $375 
each, delivery for export at American 
ports. About 4500 of these automobiles 
are new and have never seen service; 
they comprise 3500 that have not yet 
been delivered from the Ford company’s 
works at Bordeaux, and 1000 which have 
been delivered and until recently were 
lying in automobile parks at Bordeaux 
and Versailles. The Ford company sug- 
gests that the French Government should 
release or sell back to them these 4500 
cars at the price paid by the Govern- 
ment, plus a payment of $38, which pay- 
ment could be considered either.as profit 
or to cover cost of ocean transportation. 

The Ford company proposes to sell 
these cars in France to customers 
who are in immediate and urgent need 
of them, such as doctors, veterinary sur- 
geons, commercial firms, etc. In addition 
to paying for the automobiles at the cost 
and plus the profit before said, the Ford 
company also proposes to pay 70 per 
cent ad valorem duty on the above price 
of $375 and the purchaser would 
also pay 10 per cent luxury tax on the 
retail selling price of the vehicles. The 
selling price would be $1,300. It may be 
mentioned that this price is very high for 
a Ford car, but there is no doubt that 
the 4500 automobiles could be disposed 
of in France immediately on these con- 
ditions. 

The Ford company points out that the 
following advantages would accrue to 
the French Government by accepting 
their proposal: 

1—Immediate cessation of the cost of 
maintenance, housing, etc., 4500 cars. 

2—Complete immunity from any pos- 
sible loss in respect thereof. 

3—Resumption on the basis of estab- 
lished law of commercial business amount- 
ing to a total turnover exceeding 32 
million francs. 

4—Receipt by the French Government 
of custom duty and luxury tax amount- 
ing to 8,831,250 francs. 

5—Receipt by the French Government 
(Continued on page 450) 


To Make All Sizes 
of Tires 


Makers to Abolish War Tire 
Limits—All Sizes Demanded 
to Be Made 


NEW YORK, Feb. 19—The limits set 
on the manufacture of tires by the War 
Industries Board during the war will 
not be followed in the future, and all 
sizes of tires demanded. by the public will 
be manufactured, according to an an- 
nouncement by the National Automobile 
Chamber of Commerce, made public to- 
day. 

This decision followed a meeting of 
tire and automobile makers in Detroit late 
last week. The restrictions placed on tire 
manufacture by the War Industries 
Board in an effort to conserve rubber, 
labor and factory facilities in the spring 
of 1918 called for a reduction of pneu- 
matic tires from a range of 200 sizes and 
types to nine sizes and types, the reduc- 
tion to be made over a period of two 
years. Truck tires wefe reduced by a 
similar order from over 100 types and 
sizes to fourteen, affecting chiefly those 
tires used on 1- and 2-ton trucks. 

The representatives of the N. A. C. C. 
and the tire industry, present, agreed 
also that for the time being it will be 
most wise to continue export of tires in 
metric sizes only, as has been the cus- 
tom. This question of shipping tires 
abroad marked similarly to those used in 
this country for domestic consumption is 
to come again in the near future when 
members of the tire industry will confer 
with J. Walter Drake, chairman of the 
tire committee of the N. A. C. C. 

The decision to manufacture all sizes 
of tires regardless of the War Industries 
Board rules followed the discovery that 
2,000,000 32 x 4 tires, for example, were 
needed with 1,000,000 for equipment of 
200,000 cars in process of manufacture 
and 1,000,000 for maintenance. This 
was one of the sizes that were to be 
abolished. Similarly other sizes were 
found necessary; hence the decision to 
make all sizes demanded. 


Hanch Sails for Europe 


NEW YORK, Feb. 17—C. C. Hanch, 
formerly chief of the Automotive Sec- 
tion, War Industries Board, sailed to- 
day for Paris, where he will attend the 
Inter-Allied Council of Automobile 
Manufacturers meeting on March 5 as 
the representative of the National Auto- 
mobile Chamber of Commerce. He will 
also investigate industrial and trade con- 
ditions. 
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Nation Awakens to Worth of Good Roads 


States Appropriate Millions for Highways—Nation-Wide 
Acceptance of Need for Improved Roads—$200,000,000 
Available for That Purpose This Year 


WASHINGTON, Feb. 17—A _nation- 
wide ambition for a complete network of 
good roads and highways through the 
country is evidenced by reports received 
here of State appropriaticns for high- 
ways, and by the popular approval that 
has been expressed in favor of the Na- 
tional Highway bills now before Con- 
gress. 

It appears that, as a result of the 
work of the various associations, the ex- 
pression of President Wilson in favor 
of good roads, and the activities of the 
Highways Transport Committee during 
the war, the plan for good roads has sud- 
denly become crystallized in the minds of 
the entire country. 


$200,000,000 Available 


Reports received here indicate that all 
of the States are considering road ap- 
propriations, and several have already 
passed the necessary bills for funds cov- 
ering the next few years. 

Minnesota has appropriated $100,000,- 
000, South Carolina, $40,000,000; TIlli- 
nois, $60.000,000; Pennsylvania, $50,- 
000,000; Georgia, $40,000,000; Colorado, 
$20,000,000, and Alabama, $10,000,000, to 
be used in conjunction with the funds 
appropriated by the 1917 Federal Road 
act for the development of the highways. 

It is estimated that between $200,000,- 
000 and $300,000,000 will be available for 
highways during 1919. The Federal 
Road act appropriated $5,000,000 in 
1916-17, $10,000,000 in 1917-18, $15,000,- 
000 in 1918-19, a total of $30,000,000, of 
which $1,487,336 has been actually paid 
out by the Treasury, and a total of $10,- 
303,379 has been set aside. 


827 Road Construction Proj 2cts 


Eight hundred twenty-seven projects 
for road construction have been sub- 
mitted to date, of which 760 were ap- 
proved at an expenditure of $21,112,- 
795.30 of Federal funds and $35,069,- 
051.42 of State funds, a total of $56,- 
171,846.72. These funds are for projects 
covering 7869 miles. The money actually 
expended to date was for ten projects of 
forty-four miles, which have been com- 
pleted. The reason for the delay in com- 
pletion of highways and for the small 
amount actually expended is the war, dur- 
ing which it was impossible to use freight 
cars or secure materials for highway 
construction. 

The new Bankhead bill, which will 
probably be passed by Congress, and 
which has already been passed by the 
Senate, provides for $200,000,000, with 
$50.000 000 available at once for 1918-19, 
$75,000,000 in 1919-20 and $75,000,000 in 
1920-21, This bill, which has been de- 
scribed in these columns before, is prac- 
tically an amendment and continuation of 
the original Federal Road act of 1916. 
The States must provide appropriations 








Good Road Slogans Prepared by 
Department of Labor 


“Build now the National, State and 
County Roads we need, and Prosperity 
will ride to every American’s gate. 


“Build Now Good Roads where they 
are needed, so that Good Times can 
come to every American’s home with- 
out delay. 


“Build Now—Money spent wisely 
for Good Roads will come back because 
the roads will bring it back. 


“Build Now Good Roads and see how 
quickly Good Times will roll down 
these roads. 


“Build Now—You can Notice the 
earmarks of Prosperity along Good 
Roads.”—W. B. WILSON, Secretary of 
Labor. 








on a dollar for dollar basis to secure their 
share of the National funds. 

In consequence of the Bankhead bill 
and funds already available, there will 
be at least $200,000,000 to be expended 
in 1919 if the States comply immediately 
with the’ conditions of the Federal Road 
act and provide the dollar for dollar 
State funds. 

Of the $30,000,000 originally appropri- 
ated by the Federal Road act, $20,000,000 
are still available, and in addition there 
are $35,000,000 appropriated by States 
which are still available, making a total 
of $65,000,000. 

Fifty million dollars are appropriated 
by the Bankhead bill for 1919, and an 
additional $50,000,000 will be voted by 
the various States, making a total of 
$100,000,000. Consequently there will be 

1¢ 5 000 000 available in 1919, and as the 
States usually exceed the dollar for dol- 
lar basis by 50 per cent, it is probable 
that the total sum available will be over 
$200.000,000. 

The National Highways Commission 
bill, which was the result of the Highways 
Association meeting in Chicago, is to be 
rewritten to meet the legal requirements. 
This bill may be presented at this session 
of Congress or may be held over until 
the next session, depending upon the op- 
portunities presented. It is quite certain 
that, even though presented at this ses- 
sion, it will not be considered until some 
future date. 

Other Government departments besides 
the Department of Agriculture are also 
displaying an interest in road construc- 
tion. The Department of Labor is seri- 
ously considering it as a means of em- 
ployment for soldiers returning from the 


. 
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army camps, and is planning a slogan 
campaign in conjunction with the Ameri- 
can Federation of Labor. The slogans 
will be advertised throughout the country 
intensively so that they reach every com- 
munity and home. 


N. A. C. C. Roads Committee Secretary 
at Washington 


WASHINGTON, Feb. 17—Pyke John- 
son, a former newspaper man of Denver, 
Col., has been made the secretary of the 
Roads Committee of the National Auto- 
mobile Chamber of Commerce, with head- 
quarters at the Washington office of the 
National Automobile Chamber of Com- 
merce. He will compile road data and 
watch the development of highway 
legislation. 


Michigan Launches Campaign for Road 
Amendment 

LANSING, Feb. 18—A campaign to in- 
sure passage of the $50,000,000 good 
roads amendment; which has passed both 
Houses of the Legislature and will come 
before the voters at the April election, 
has been launched by the Michigan Asso- 
ciation of Road Commissioners and Engi- 
neers. In connection with automobile 
clubs and good road associations through- 
out the State, they will conduct an inten- 
sive campaign to reach every man and 
woman elector with circulars and 
speakers. 


106,930 Army Trucks in 1918 


WASHINGTON, Feb. 17—One hundred 
and six thousand, nine hundred and thirty 
trucks and passenger cars were completed 
for the United States Army in 1918, 
according to a report issued by the War 


Department. Of this number, 89,277 
were trucks, ranging from %- to 5-ton, 
and 17,653 were passenger cars. Total 


probable production for military use for 
1919 will include 28,694 trucks and pas- 
senger cars, of which 28679 will be 
trucks and fifteen passenger cars. 

Following is the total production for 

1918, and the probable production for 
1919, in sizes: 

Trucks and Passenger 
Cars Completed 
During Year 1918 

for the War Department 


Probable Produc- 
tion for 1919 for 
War Department 








% ton trucks.... 3,454 0 
% ton trucks.... 7,260 0 
%-1 ton trucks.. 2,474 0 
1 ton trucks..... 16.363 6,895 
1% ton trucks... 3,095 2.268 
11% to 2 ton tr’ks 8,977 1,385 
2 ton trucks..... 14,415 3.369 
S ton trucks..... 28,073 12,627 
3% ton trucks... 672 961 
4 ton trucks..... 1,888 362 
5 ton trucks..... 2,465 468 
5% ton trucks... 3,141 434 
Passenger cars.. 17,653 15 

i 106,930 28,694 


Atterbury “Capital Doubled 


BUFFALO, Feb. 15—The Atterbury 
Motor Car’Co. has increased its capital 
from $250,000 to $500,000 to increase 
production facilities. 
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DePalma Smashes 
Speed Records 


Sets New Pace for 1 to 20-Mile 
Straightaways in Packard 
with Aviation Engine 


DAYTONA BEACH, FLA., Feb. 18— 
Ralph DePalma broke all previous records 
for speed for distances from one to 
twenty miles, including those made by 
Burman in 1911 over the same course. 
Driving a Packard, equipped with a 12- 
cylinder, 4 x 6 aviation engine, he made 
his record in all instances, except that 
one-mile stand start, with flying starts. 
The engine used has a piston displace- 
ment of 904.8 cu. ft. The car was 
equipped with but one seat. Fuel used 
was gasoline seventy-nine Baume. 

On Feb. 12 DePalma made a 1-mile and 
1 kilometer record. On Feb. 16 and 17 he 
hung up records for all distances up to 
20 miles, including a 1-mile standing 
start, formerly held by Barney Oldfield. 
All of these figures have been certified by 
the contest board of the A. A. A. 

DePalma completely re-equipped his 
ear in New York with Lynite pistons, 
Hartford absorbers, Goodyear tires, 
Willard battery and Boyce motometer. 

DePalma’s new records compared with 
former records follow: 
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trucks on display and eighteen makes of 
tractors. 


Dayton Automobile Show March 3 


DAYTON, Feb. 17—Dayton will hold 
its annual automobile show March 3-9. 
Plans for the big event are about com- 
plete. Every type of car will be exhib- 
ited at the show as well as a complete 
line of accessories and equipment. 
airplanes and tanks are made in Dayton 
an effort is being made to secure one of 
each for the show. The exhibition hall, 
building No. 21 of the National Cash 
Register plant, provides 80,000 ft. of 
floor space and is 540 ft. in length. It is 
expected that $500,000 worth of automo- 
biles and accessories will be on exhibi- 
tion. 


Shipping Board Aids Lyons Fair 
Exhibitors 


WASHINGTON, Feb. 18—The United 
States Shipping Board has arranged to 
provide shipping space for all American 
exhibitors at the fourth annual Lyons 
Sample Fair to be held from March 1-15. 
The fair, endorsed by the Departments of 
State and Commerce, is under the patron- 
age of the President of France. The first 
fair was held in 1916 with 1324 exhibit- 
ors. In 1917 there were 2593 and in 1918 
3182 exhibitors. The first year’s business 
totalled $19,000,000, while at the third 








De Palma’s New Records 


Date Distance Time M. P. H. 
Feb. 12, 1919 1 mile 24.02 sec. 149.8 
Feb. 12,1919 1kilometer 14.86 sec. 140.9 
Feb. 17, 1919 *1 mile 38.83 sec. 92.7 
Feb. 16, 1919 2 miles 19.54 sec. 145.3 
Feb. 16, 1919 3 miles 1:15.04 min. 143.9 
Feb. 16, 1919 4 miles 1:39.77 min. 144.2 
Feb. 16, 1919 5 mites 2:04.F8 min. 144.2 
Feb. 16, 1919 10 miles 4:09 30 min. 144.3 
Feb. 17, 1919 15 miles 6:48.55 min. 132.1 
Feb, 17,1919 20 miles * 8:54.20 min. 134.7 

*Standing start. 


Grand Rapids Show This Week 


GRAND RAPIDS, Feb. 17—The 1919 
show of the Grand Rapids Automobile 
Business Association is being held this 
week, having opened to-day. It is being 
staged in the Klingman Building. There 
are fewer dealers listed in the list of 
exhibitors, but in spite of this more cars 
and trucks are on display than ever be- 
fore. 


Des Moines Tenth Annual Show Opens 


DES MOINES, Feb. 18—The tenth 
annual motor show opened to-day at the 
local plant of the Ford Motor Co., which 
affords four times as much space as has 
been available in previous years when 
the show was held in the Coliseum. Iowa 
is flocking to the show, and as a result 
of last year’s bumper crops is better 
than ever able to buy automobile goods. 
Sixty-four exhibitors hold space. Over 
200 different models representing forty- 
eight makes of cars are included in the 
exhibit, which is the largest ever held in 
Iowa. Trucks and tractors are a new 
feature. There are thirty-five makes of 


Old Records 
Date Time M.P.H. Driver and Car 
1911 25.40 sec. 141.7 Burman, Benz 
1911 15.88 sec. 140.8 Burman, Benz 
1910 40.53 see. 88.8 Oldfield. Benz 
1911 51.28 sec. 140.4 Burman, Benz 
1906 2:34 min. 116.8 Hemery, Darracq 
1909 5:14.40 min. 114.5 Bruce-Brown, Benz 
1906 10 min. 90 Lancia, Fiat 
1911. 13:11.92 min. 90.9 Burman, Buick 


fair it amounted to $150,000,000. There 
were 527 American exhibitors at the 
third fair. 


The Railroad Administration will also 
aid exhibitors insofar as is necessary to 
insure quick delivery of samples to the 
seaboard. The charges for space at the 
exhibit are $110 per 20 sq. yd. Rassports 
will be granted freely by the Department 
of State to all bona fide exhibitors and 
representatives. 


Toronto Show in March 


TORONTO, Feb. 17—The Ontario Au- 
tomobile and Accessories Branch of the 
Retail Merchants’ Association will hold 
its second annual convention on March 
6-7, in Toronto. The meetings will be 
held in Foresters’ Hall, and an exhibit of 
accessories and tires will be held in the 
basement. 


General Tire & Rubber Co. Expands 


AKRON, Feb. 18—The General Tire & 
Rubber Co. has increased its capitaliza- 
tion from $1,000,000 to $2,500,000. 


As. 
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Chandler Officials in 


New Company 


Cleveland Automobile Co. Will 
Produce Low-Price Car— 
Production by August 


CLEVELAND, Feb. 17—Officials of 
the Chandler Motor Car Co., this city, 
are interested in a new organization to 
build a low priced car. The new con- 
cern will be known as the Cleveland 
Automobile Co. and the gar as the 
Cleveland. The company is incorporated 
under the laws of Delaware, with an 
authorized capital stock of $1,400,000. 
F. B. Chandler, president, and Samuel 
Regar, treasurer of the Chandler com- 
pany, and Hornblower & Weeks New 
York bankers, are the leaders of the or- 
ganization of the new concern, which 
will be identified very closely in person- 
nel with the Chandler company. The 
car will be manufactured in an entirely 
separate factory, however, and it is ex- 
pected that building will commence with- 
in 10 days on the new plant. It is pro- 
posed to be in production during the 
early part of the coming summer. Of- 
ficials of the Cleveland company state 
that they have not been able to deter- 
mine exactly on the price at which the 
new car will sell, this depending upon 
factory costs after getting into produc- 
tion. It is stated, however, that the 
price will be materially lower than the 
Chandler. It is very probable that the 
new product will be marketed largely 
through the present Chandler distributer 
organization. 


Inventory of Army Vehicles 


WASHINGTON, Feb. 15—The Motor 
Transport Corps is engaged in taking an 
inventory of every motor vehicle owned 
by the army and all equipment, including 
spare parts, machine shop parts and ac- 
cessories. 

Many motor vehicles had not been 
taken over formally by the Motor Trans- 
port Corps, having been bought and 
operated by the Ordnance, Quartermas- 
ter, Medical, Signal and other branches 
of the army, and inventories never were 
made. 


S. A. E. Tractor Dinner Feb. 27 


NEW YORK, Feb. 18—A tractor din- 
ner will be held at the Hotel Baltimore, 
Kansas City, by the Society of Automo- 
tive Engineers on Thursday, Feb. 27, 
during the tractor show. There will be 
a professional session at the auditorium 
of the Sweeney Automobile School 
Thursday afternoon, when a paper on 
“Tractor Testing” by Prof. J. B. David- 
son of the University of California and 
other papers on tractor engineering will 
be presented. Dr. Joseph E. Pogue of 
the U. S. Fuel Administration will dis- 
cuss the fuel situation as it applies to 
the tractor industry, and E. R. Hewitt, 
consulting engineer, International Motors 
Co., will present a paper on the “Wheeled 
Farm Tractor.” 
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Refinery Production 
for Eleven Months 


Stocks of Gasoline and Kero- 
sene Are Relatively Low, but 
Output Is Maintained 


PRODUCTION 
November, October, 
1918 


1918 
Crude oil (bbl.)........ 27,411,636 29,237,767 
Gasoline (gal.)........312,968,640 314,251,318 
-—-Stocks on Hand-—, 
= Nov. 30, Oct. 31, 
1918 1918 
Crude oil (bbl)........ 15,222,401 15,438,756 
Oils purchased to be re- 

POM COREL) o wccsviunceces 1,373,740 1,308,744 
Gasoline (gal.) ........ 270,072,011 250,328,329 
Kerosene (gal.) .......397,804,012 419,409,944 
Gas and fuel (gal.).....583,777,918 696,116,351 
Lubricating (gal.) .....132,923,478 135,196,542 
Wax (Ib.) ..........-.-190,953,158 196,797,590 
oo Be) ar 22,005 23,905 
Asphaltum (ton) ...... 74,955 74,159 
Miscellaneous (gal.) ...466,887,345 457,222,127 


NEW YORK, Feb. 17—It is satisfac- 
tory to observe that our average daily 
production of gasoline, kerosene and 
crude oil increased steadily month by 
month from January to November, 1918; 
our total refinery output for this period 
also indicates that every effort is being 
made to produce sufficient petroleum 
products to keep pace with the ever-in- 
creasing demand. On the other hand, 
our stocks of gasoline and kerosene as 
of Nov. 30, 1918, are not altogether sat- 
isfactory, although in the case of the 
former we were on that date in a better 
position than in September and October. 
Production of crude oil is fully main- 
tained. 


At the present time it does not seem 
likely that our gasoline stocks will show 
(when figures are available) well in 
‘omparison with stocks held in January 
and February last. The winter has, so 
far, been abnormally favorable for mo- 
toring, and it may be assumed that gaso- 
line consumption has been greater than 
usual. Against this is the fact that our 
average daily production of gasoline in 
January, 1918, was but 7,826,840 gal., as 
against 10,432,288 gal. per day average 
in November. 

A probable decrease in the quantity of 
special gasoline for aircraft use may be 
anticipated, a circumstance which will 
have its effect on the general supply. 
During wartime our exports of aircraft 
gasoline have been very large, and our 
domestic needs have been extensive. 


Our production of gas and fuel oil con- 
tinues to be maintained. Much of this 
has been used for war purposes, and al- 
though its use in this direction may be 
curtailed with the coming of peace, there 
are a great number of oil-burning mer- 
chant vessels operating and being built, 
and doubtless the demand will continue. 
In a general way, the production of gas 
and fuel oil means increased production, 
as every trace of gasoline must be ex- 
tracted from fuel oil befcre it is suitable 
for the purpose for which it is intended. 
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Petroleum Products Stock and Production for 1918 
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These charts show how we stood as regards stock and average daily produc- 
tion of crude oil, gasoline and kerosene during eleven months of 1918 
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Stutz Profits Drop eee k. $375,000 $375,000 $375, 00¢ 
Capital stock. 375, 375, $375, 
INDIANAPOLIS, Feb. 17—The Stutz A hb, nts non aici sine 
Motor Car Co. of America, Inc., for the uaeantte ae scneee 
‘ n Dec. 31, 1918, shows net ee ee 30,500 35,450 17,700 
bees ? oe : aa 1.074.778 Liberty bonds e060 lots 060C<C«C 
profits of $594,047 as against $1,074,7 aan aa 10579 8°60 8°560 
for 1917, a decrease of $484,731 for the Reserves ..... 87,162 59,491 31,329 
past year. Gross profits decreased $462,- ag A agen 
615, from $1,107,334 in 1917 to $644,719 Federal 
in 1918, and net sales decreased $946,758, taxes, divi- oil is ; , 
: jends, etc.. 3,049,266 3,222,425 2,439,021 
a drop from $4,483,315 in 1917 to $3,- citimnliets Brteesninents sa 
536,557 in 1918. The complete balance FO ccexx $3,923,264 $4,015,829 $3,228,441 
sheet for the past three y2ars follows: ain 
rae i — _— baie Wheat Instead of Hession Tractor 
Plant, equip- 
ant, etc...$2,675,854 $2,560,731 $2,431,603 
can, oe Fes 7 eeesil 74.059 BUFFALO, Feb. 18—The Wheat trac- 
Accounts tor is the new name for the Hession 
sivable.. 25,435 8,816 145,530 a 
nn Me. 504857 1,128 470 577.248 Tiller & Tractor Corp.’s four-wheel farm 


Liberty Bonds a rr and road tractor, formerly known as Hes- 


Total ...... $3,923,264 $4,015,829 $3,228,441 sion. 
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Post Office Department 
Has 1200 Army Trucks 


WASHINGTON, Feb. 19—The War 
Department has turned over 1200 army 
trucks of various types and sizes to the 
Post Office Department for use in rural 
mail delivery. Announcement will be 
made in the near future by the post office 
of the routes covered by these vehicles. 
The trucks are turned over by the War 
Department in compliance with a pro- 
vision in the Army Appropriation bill 
of 1918 which ordered all trucks de- 
livered to the Post Office as are requisi- 
tioned. 


Nash Pays Extra Dividend 


KENOSHA, Feb. 15—In addition to the 
regular 7 per cent dividend on preferred, 
Nash Motors Co. has declared a total of 
$21 per share on common. An initial 
dividend of $6 per share on common was 
paid Feb. 1, and another common divi- 
dend of $10 per share is payable Feb. 15. 

The Nash business for 1918 amounted 
to $41,000,000. This represents the pro- 
duction of about 21,000 cars and trucks. 
It is planned for 1919 to build 25,000 cars 
and as many trucks as conditions war- 
rant. 


Studebaker Dividends 


Studebaker Corp., South Bend, 1 per 
cent, common; 1% per cent, preferred; 
payable March 1 to stockholders of rec- 
ord Feb. 20. 


Hammered Piston Rings Bought by 
Bartlett Hayward Co. 


BALTIMORE, Feb. 14—The Bartlett 
Hayward Co. has purchased the entire 
capital stock of the Hammered Piston 
Ring Co. of America, whose plant is 
located on South Eleventh Street, New- 
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ark plant in operation, but all increases 
of business will be handled in one of 
its plants in Baltimore. The active man- 
agement of the business will remain in 
charge of C. F. Hockley, vice-president 
and general manager, who will make 
headquarters in Newark. 


Ricardo Engine “Made Good” in Tanks 
(Continued from page 410) 


safely be used, thus insuring silent run- 
ning. 

(4) Since the crosshead and guide can 
be profusely lubricated with clean oil, 
the wear is reduced to a minimum. 
Further, both the crosshead sleeve and 
its guide are small and inexpensive parts, 
which could in the event of wear be re- 
placed at a very small outlay. 

(5) Since the piston itself does not 
bear upon the cylinder walls, an ample 
working clearance can be allowed with- 
out any risk of noise. 

(6) The wear on the cylinder walls is 
reduced to a minimum, since only the 
piston rings bear against them and there 
is no side thrust. 

(7) The gudgeon pin being short, stiff 
and free to rotate, and also being placed 
in such a position that it receives very 
little heat from the piston, does not wear 
perceptibly. The combined wear of the 
gudgeon pin and bushes after a test run 
of 450 hours on a large six-cylinder en- 
gine at full speed, and an average of 
nine-tenths full power, was officially re- 
ported as being “not measurable” in any 
of the six pistons. 

(8) The heat from the crown of the 
piston and from the crosshead guide is 
utilized to warm the air for the carbu- 
reter, and is not transferred to the 
crankcase. 

(9) All the working parts can be lubri- 
cated without stint and without any risk 
of excess of oil reaching the cylinder 
walls; also the oil remains clean. 


’ 


Bill Taxing Cars and 
Trucks Passed by Senate 


WASHINGTON, Feb. 14—The new 
revenue bill, carrying among its pro- 
visions a tax of 5 per cent on automo- 
biles and parts, and 3 per cent on trucks 
and parts, was passed by the Senate yes- 
terday. It now goes to the President 
for his approval. The bill contains the 
provisions relative to automotive prod- 
ucts just as they were published in AUTO- 
MOTIVE INDUSTRIES last week. 


Ohio Plans to Spend Millions on Roads 


COLUMBUS, Feb. 18—The federal gov- 
ernment and the state jointly will spend 
$15,000,000 annually during the next five 
years for the improvement of roads 
through the Buckeye State if a resolu- 
tion just introduced in the house is 
adopted and government authorities con- 
cur. Congress is requested to appropriate 
$1,000,000,000 for good roads, the money 
to be spent during the next five years. 





ing on the walls of the cylinder its subse- 
quent passage into the,crankcase can be 
prevented absolutely. 

(11) The restricted lubrication to’ the 
cylinder walls prevents any tendency of 
the piston rings to become carbonized or 
gummed up. In practice the piston rings 
always remain clean and perfectly free. 

(12) There is no tendency for the en- 
gine to become gummed up when cold, 
and it is in fact almost as free when 
cold as when hot, and consequently is al- 
ways very easy to start. 

An engine with this piston will be 
somewhat higher than a conventional en- 
gine, somewhat heavier and slightly more 
expensive to manufacture. The design 
should recommend itself particularly to 
engineers aiming at a high fuel economy 
or those desiring to use heavier grades 









































































ark. It contemplates keeping the New- (10) In the event of any fuel condens- of fuel, such as kerosene. 
Total Output of Refineries in the United States for 1917 
Miscel- 
Crude Other Oils Gasoline Kerosene Gas and Fuel Lubricating Wax Coke Asphaitum laneous Losses 

1917 (bbl.) (bbi.) (gallons) (gallons) (gallons) (gallons) (pounds) (tons) (tons) (gallons) (bbl. 
January ........ 24,839,772 203,618,724 137,248,370 469.596.208 60,941,062 39,558,627 44,627 49,894 27,331,019 941,924 
February ....... 23.083.433 noaccount 184,602,595 129,074,504 446.964.925 54631,765  36.370,297 42,047 40,619 23, 685.686 941,110 
March - 26,230,138 1st 6 mo. 220,523,571 159.028.978 494,855,838 64 345,221 40,868,930 48.839 652.823 26,977,334 870.380 
April .. 25,994,938 1917 228,945,164 157,826,945 462,846.339 63,218,215 41,037,511 46.099 52,849 30,959,901 957,533 
NN ve cig b cee 27,253,391 238,816,209 147,894,846 504.859.695 65,926,007 38,686,364 43.535 67.612 31,086,377 979,245 
TE 26,453,210 233 671,746 151,477,333 496,742,434 61,045,757 38,075,280 42.513 67.931 30,205,172 1,011,568 
ME cKasacnacans 26,776,856 2,435,533 244,145 292 161,679,053 599,454 966 64,335,905 40,158,033 42,641 65,272 92,359,401 1,111,511 
yer 27,900,623 2,376.580 254,464,491 149,528,513 632,151,971 64,107,817 38,999,341 46,240 73,878 92,708,312 1,286,141 
September ..... 27.529,022 2 632.988 256,132,050 143.203.644 629,914.572 60 757,049 48,300,033 42,986 62,520 80.386.471 1,182,560 
October ....c00 27.698,023 2,863,518 271.891,234 140,559,542 621,492,374 68,516,071 41,181,400 48,849 73,886 91,804,160 1,355,219 
neem aed slam are 26,215,979 2,519,700 264,888,709 125,893,202 592,490,037 64,861,375 39,694,595 45,815 73,289 87,115,002 1,203,110 

otal first 

Eleven months.289,975,385 12828,319 2,601,699,785 1,603,414,930 5,951,369,359 692,686,244 442,930,411 494,191 680,573 614,618,835 11,840,301 
December ...... 25,155,996 2 069,351 248,846,638 123,354,046 561,954,921 61,090,596 38,269,670 45,175 58,852 87,548,408 1,233,528 

RE  droncravtcatera 315,131,681. 14,897,670  2,850,546,423 1,726,768,976 6,513,324,280 753,776,840 481,200,081 539,366 739,425 702,167,243 13,073,829 

Total Output of Refineries in the United States for First Eleven Months of 1918 

1918 
TOUMBRTY <occces 23,842,587 2,300,334 242,632,044 119,358,184 547,866,248  56,625.425 39,238,858 41,216 54,854 70,995,829 1,078,181 
February ...... 23,386,676 2,298,333 234,324 619 121,218,320 610,165,397 58,300,914 35.087,337 42,371 42,033 75,134,088 983,992 
MOPOCR  ccccccccs 26,239,662 3,696,872 269,647,968 151,228,007 587,985 804 69,308,351 43,597,019 44,248 56,901 94,865,148 1,097,489 
MEE. acidblcucaxics 26.201,544 3 956,244 293,396,162 153.703,682 578,255.341 71,022,204 40,173,524 45,674 51,242 89,242,012 1,182,020 
a eee 28,510,698 4,112,023 319,391,202 160,590,760 631,586,209 79.589.755 42,544,633 48,864 60,449 88,627,491 1,269,281 
Oe 28,140,479 3,483,270 315,023 445 151,840,252 628,842.033 8§4.420,996 41,317,794 46,605 50,321 81,110,922 1,282.177 
WE isitaeatinc-ce-0 29,170,718 5,951,537 332,022,095 156.828 ,826 658.439 682 79,393.197 41.691,551 48,914 48,433 159,374,139 1,338.304 
i eee 28,534,275 6 376,353 830,335,046 149,678.850 671,113,871 72.892.879  41,829.516 51,759 59,715 163.355.9034  1,337.327 
September ..... 28,390,431 5,485,747 314,594,959 164,963,798 653,085,050  70593.079 42,704,894 48,052 49,157 138,201,963 1,236,834 
October -. 29,237,767  56.571,847 314,251 318 164,928,640 661,780.441 72,244,633 43,470,132 48,820 51.878 166.109.867 1,161,545 
November ..... 27,411,636 3,857,754 312,968,640 169,278,105 604,403 494 72,178,602 49,642,007 51,393 35,387 75,430,160 1,236,812 

WOON. seaweed 299,066,473 47,090,314  3,278,568,498 1,663,617,424 6,738,523,570 776,477,925 461,297,265 517,916 570,370 1,202,436,653 13,204,064 
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British Guiana a Market for Tractors 


WASHINGTON, Feb. 14—A good mar- 
ket for farm tractors exists in British 
Guiana, according to a consular report 
from that country, which states that the 
use of tractors there has been highly sat- 
isfactory. An increased use of automo- 
biles is also apparent, 236 having been 
imported in 1917 as compared with 147 
in 1916. 

The country has been exceedingly 
prosperous. Its leading industries, sugar, 
rice and balata, have been in great de- 
mand. Little difficulty has been experi- 
enced in financing trade, although rates 
of exchange were above normal. 


Truck Show Called Success 


NEW YORK, Feb. 17—From an adver- 


tising and prospect-gathering point of 
view, the exclusive commercial vehicle 


show staged as part two of the two-week 
exhibition put on in Madison Square Gar- 
den and the Sixty-ninth Regiment Arm- 
ory by the New York dealers can be 
written down as a success. And, al- 
though the dealers did not expect to close 
very much actual business at the show, 
exhibitors report that sales have been up 
to expectations. 

The advertising value of the show has 
been great, and, in the opinion of dealers, 
great advertising is necessary. They will 
have to sell this year as many trucks as 
were produced in the years 1916 and 1915 
combined. The feeling at present is opti- 
mistic. Businesses are expanding and 
everywhere the call for transportation is 
insistent. And a big part of the success 


of the show will come from placing be- 
of sizes and 


fore business multitudes 
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Dinner of Automotive Electric Association, Hotel Astor, Feb. 11, 1919 





Griffin, Westinghouse Electric & 


Mfg. Co. 

10—J. J. Jackson, Westinghouse Electric & 
Mfg. Co. 

11—R. W. Sutheriand, Splitdorf Electric Co. 

12—G. S. Cole, Leece-Neville Co. 

13—A. F. Kurs, Leece-Neville Co. 

14—A. L. Howland, Electric Auto-Lite Corp. 

15—H. C. Branch, Leece-Neville Co. 

16—O. F. Conklin, Remy Elec. Co. 

17—A. H. Timmerman, Wagner Electric 
Mfg. Co. 





varieties of individual and special trans- 
portation represented by the motor 
truck. 

Attendance is said to have been satis- 
factory. At no time were the two halls 
over-crowded, but it was a_ business 
crowd that passed the ticket takers. 

Those who exhibited tractors proclaim 
themselves more than satisfied with re- 
sults. One firm closed wholesale territory 
for Maine, Vermont, Massachusetts, Con- 
necticut and the British West Indies. 
Another filled a book with prospects’ 
names and expects to close a good per- 
centage of them. 


Exports Control Committee to Dissolve 


WASHINGTON, Feb. 14—Dissolution 
of the Exports Control Committee as 
early as March 1 is suggested by the 
chairman of that committee in a letter 
addressed to Secretary of War Newton 
D. Baker and Secretary of the Navy 
Daniels. This committee had control of 
export shipments during the war by rout- 
ing, allocation and other necessary re- 
strictions. Its plan to dissolve in the 
near future forecasts a complete return 
to normal shipping conditions. 


May Ship Tires Without Special License 


WASHINGTON, Feb. 14—In shipping 
automobiles to Denmark, Norway, 
Sweden and Holland, it will no longer be 
necessary, according to the War Trade 
Board, to furnish with the application 
for export licenses an import certificate 
number covering the tires on the auto- 
mobile. The import certificate for an 
automobile, and an export license issued 
therefor, will include the necessary tires. 
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1s—J. C. McQuiston, Westinghouse 
& Mfg. Co. 


Electric 


19—W. A. Chryst, Dayton Eng. Lab. Co 
20—J. G. Greenleaf, Gray & Davis. 

21—W. B. Moses, Gray & Davis. 

22—W. Gray. Gray & Davis. 

23—J. M. Noble, Prest-O-Lite Co. 

24—J. C. Halbleib, North-East Electric Co. 


25—R. J. Nightingale, 
tery Co. 


Willard Storage Bat- 


26—T. R. Cook, Willard Storage Battery Co. 

27—F. F. Dorsey, North-East Electric Co. 

28—O. W. A. Oetting, Willard Storage Bat- 
tery Co. 


Australia-London Air Route Planned 


WASHINGTON, Feb. 18—An aerial 
service is planned between Australia and 
London by private Australian business 
men who have formed a company under 
Reginald Lloyd of London with a paid-up 
capital of $48,665. 

The purpose of the company is to ex- 
plore the proposed route for landing 
sites, to be approximately 300 miles 
apart. The route is to be from Sydney 
or Melbourne direct to Port Darwin, in 
the northern territory of Australia, from 
which point there will be a 300-mile sea 
trip across to the Island of Timor in the 
Dutch East Indies, thence from island to 
island through Java and Sumatra to 
Singapore and Calcutta, across India to 
Karachi, thence to Bagdad and Port Said, 
from which latter point the choice of sev- 
eral developed aerial routes to London 
are available. 

Next month Mr. Lloyd will lead a sur- 
veying party from Australia through the 
Dutch East Indies, the Malay States, 
India and Mesopotamia, to locate landing 
sites and to arrange for their lease or 
purchase. The organization of the pres- 
ent company is merely to provide for the 
expenses of this routing party. After 
the completion of this survey it is pro- 
posed to finance a company in London to 
operate the aerial service to Australga. 


Value of War Vehicles 


WASHINGTON, Feb. 15—According 
to a report made public to-day by the 
War Department, there were motor ve- 
hicles valued at $69,567,173 on hand on 
Nov. 1, 1918, and $79,908,070 on Jan. 1, 
1919. 
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Air Medical Tests 
for Flyers 


But 61 Per Cent Qualify for All 
Duties—Trained to Flying 
Experiences on Ground 


WASHINGTON, Feb. 18—Of each 100 
flyers accepted by the medical service of 
the Aviation Corps, 61 are capable of 
flying in altitudes over 28,000 ft., 25 are 
capable of flying in altitudes up to 15,000 
ft. and 14 are capable of flying at 8000 
ft. or less. Consequently, 61 are fitted 
for any air work, 25 may perform such 
work as bombing and 14 are limited to 
night bombing. These figures are the 
results of numerous tests made by the 
Air Medical Service, following the ac- 
ceptance of candidates for flying duties. 

The tests for altitude are made on the 
ground by means of a device called the 
“Flack-bag,” which reduces the oxygen 
the aviator breathes so that within 25 
minutes there is but 8 per cent of oxygen 
in the tank, creating an atmosphere 
equal to 28,000 ft. The weaker flyers 
taking this test quickly react to the 
limited supply of oxygen. 

Other tests are also made for vision 
and balancing, both of which are affected 
by altitude. Low oxygen effects the 
vision. The tests given are also used to 
determine which men have better “night 
sight” for night bombing work. 

Performance of stunts and low oxygen 
affect the internal ear, and cause the 
flier to lose his balance. Consequently, 
examinations were made of the internal 
ear to determine whether or not flyers 
are capable of withstanding low oxygen 
and whether they are able to perform 
stunts without losing their sense of 
balance. 

All flyers are frequently examined by 
a re-breathing test, as it has been found 
that in many instances men who are 
capable of standing 25,000 ft. altitude at 
one time, are not equal to it at other 
periods. ; 

In making the tests for examination of 
stunting ability, flyers are placed in a 
machine called the “Ruggles Orientator.” 
This machine allows the cadet to acquire 
flying experience without leaving the 
ground. 

It is a modification of the old-fashioned 
universal joint, composed of three con- 
centric rings so pivoted together as to 
permit the fuselage, which is pivoted 
within the innermost ring through every 
possible evolution to be experienced in 
actual flying. It is practically an air- 
plane in every respect. The cadet sits 
in the fuselage and by means of control 
stick and rudder puts himself through 
all the evolutions he is later to experi- 
ence in the air. These evolutions stimu- 
late the internal ear, which send the 
nerve impulses to the brain.- Conse- 
quently, after flying day after day in this 
apparatus the cadet is entirely familiar 
with the sensations he will experien’e in 
an air flight. He is thus prepared to 
realize and cope with the peculiar con- 
ditions incidental to aviation. 
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The Air Medical Service divides its 
system of operation in three ways: Se- 
lection, classification and maintenance. 
Tests for selection are standardized. 
Examiners making the tests are also 
standardized. 

A late innovation in the Air Medical 
Service includes what is known as the 
Flight Surgeon, who examines intimately 
the conditions in aviation accidvuts, 
and makes recommendations accordingly. 
For example: He finds that the cowl of 
an airplane provides too little play for 
the head, and that flyers cut their heads 
in crashes as a result. He recommends 
more room. Such recommendations have 
been shown to result in 10 to 30 per cent 
less accidents. Another recommendation 
instituted the use of a rubber shock 
absorber, used to attach the safety belt 
to the machine. This lessened the num- 
ber of broken ribs. 


Dealers HoldTractor 
Agencies 


No Thought of Giving Up Truck 
or Tractor Agencies—Minne- 
apolis Show Huge Success 


MINNEAPOLIS, Feb. 19—The rumors 
that dealers will give up truck and trac- 
tor agencies and handle passenger cars 
only in these post-war days are entirely 
unfounded as far as this section is con- 
cerned. Interviews with many dealers 
at the 1919 Northwestern Automotive 
and Industrial Exposition here shows 
them very enthusiastic over the pas- 
senger car outlook, but in no way in- 
clined to give up truck or tractor busi- 
ness. 

The show is a huge success. Attend- 
ance records are far in excess of all 
previous years. Good crops and high 
prices for them have resulted in a good 
prosperity. Farmers and dealers are 
here from the entire territory solely for 
the show. 

Highway Committee’s Report to Annual 
Convention 


NEW YORK, Feb. 20—The National 
Highway Committee of the American 
Road Builders’ Association has prepared 
an interesting report on the problem of 
adequate roads for presentation at the 
ninth annual convention. This conven- 
tion will be held at the Hotel McAlpin, 
Feb. 25-28. 

In this report reference is made to the 
new era of highway transportation and 
the necessity of providing adequately for 
the traffic, maintaining the road systems 
and connecting the interior with the sea- 
board in such a way as to obtain max- 
imum results. The benefits to be derived 
from the establishment of a national 
highway svstem, built and maintained by 
the Federal Government, are also dealt 
with in detail. The matter of military 
benefit resulting from such a system is 
also considered. It is expected that this 
report will be presented at the Feb. 27th 
session of the convention. 
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Labor Standards of 
England Changed 


Shorter Working Hours More 
Productive—Workers Use 
Spare Time Profitably 


LONDON, Feb. 1—The majority of 
factories in Great Britain went on a 
47-hr. week schedule on Jan. 1, as com- 
pared with 52- and 56-hr. formerly. 
During the war many of the companies 
worked from 6 a. m. until 6.30 p. m. 
There has been a good deal of opposition 
on the part of many British manufac- 
turers to the 47-hr. week on the ground 
that the laborer would scarcely know 
what to do with his extra time. There 
was a general feeling that he would 
spend his time and money at the saloon, 
so the shorter working hour would be 
an evil rather than a benefit. 

The case of the Ford Co. at Man- 
chester rather disproves this. The com- 
pany, formerly working on a 48-hr. week 
schedule, dropped to 40-hr. On this 
shorter schedule, which was started Jan. 
1, the 1500 employees are assembling two 
to three chassis per day more than on 
the longer schedule. This is largely due 
to a better spirit of co-operation among 
the workers, the majority of whom real- 
ize the benefit of shorter hours. An in- 
vestigation showed that instead of these 
workers spending their time at the sa- 
loon they were taking up such pastime 
as chicken raising and gardening. Many 
of the garden spaces doubled as soon as 
the extra spare time was allowed, and 
there was a great demand for lumber 
for pbuilding chicken coops which indi- 
cated a healthy disposition on the part 
of the worker. There was no increase in 
drunkenness. In fact, the contrary pre- 
vailed. 

British manufacturers have already 
realized that production was very low in 
the early morning hours, particularly 
from 6 until 9 a. m., when many of 
the employees returned home for break- 
fast. There has been a good deal of 
opposition to starting work at 8 on the 
ground that it calls for an earlier break- 
fast than the Britisher has been accus- 
tomed to, but already the benefit of such 
a move is being realized, and opposition 
from the housewifé is passing. 

France is beginning to realize that 
the heavy noonday meal is a manufac- 
turing error, and some factories where 
1% to 2 hours are taken off at noon so 
that the workers might go home for the 
heaviest meal of the day realize that 
they are losing two of the best hours of 
sunshine, and that after the workers 
return it is an hour or perhaps longer 
before they are back on an efficiency 
basis, because of the heavy meal eaten. 
The %-hour luncheon is desired by the 
more progressive French makers, but 
they realize the difficulty ahead in over- 
coming the tradition of the French home 
in regard to the.noonday meal. 

The automobile industry in England is 
bound to. suffer more. because of- ‘the 
labor upheaval than it would -have previ- 
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ous to the war. Such places as Coventry, 
for example, have increased their popula- 
tion more during the war than at any 
time previously, and have become trade 
centers as well as labor centers, and so 
the automobile industry has come more 
under labor problems than ever before. 

The present working-out of the short 
week seems to draw attention to two 
factors: First, the upsetting of do- 
mestic arrangements that have been tra- 
ditional; and, second, the curtailing of 
minor privileges which the individual has 
for years enjoyed. The upsetting of 
home routine by the earlier breakfast 
and the shorter meal hour has been 
referred to. 

The curtailing of individual privileges 
has more to do with the factory. The 
tea hour or half-hour is being eliminated. 
The rule against smoking must be en- 
forced, and with the shorter week it will 
be necessary for the worker to work at 
higher efficiency than ever before. Some 
of the factories have reduced the work- 
ing temperature so as to stimulate ac- 
tivity. Others have insisted on medical 
examinations and hospital service so as 
to increase the usefulness of the worker. 
For a time the worker is going to object 
to many of these innovations on the 
ground that it is interfering with his 
individuality and the employer has a 
problem on his hands to convince him 
that it is for his benefit as well as the 
factory. 


Contract Bill Again Held Up 


WASHINGTON, Feb. 19—The bill 
providing for the payment of informal 
contracts which was passed by the Senate 
and reported to the House for approval 
by the Conference Committee was or- 
dered back to the Committee by the 
House yesterday for the elimination of 
certain amendments. Only very prompt 
action by Congress can now secure the 
passage of the bill during the present 
session. 


Michigan Copper & Brass Profits 
$186,507 


DETROIT, Feb. 17—The balance sheet 
of the Michigan Copper & Brass Co. for 
1918 shows net profits totaling $186,- 
507.88 on outstanding capital stock of 
$991,350. After reserving $20,000 for 
federal taxes and paying dividends of 
$29,740 at 4 per cé@nt, the company’s 
total surplus at the beginning of the 
year stood at $1,570,776.91. It shows a 
property account on Dec. 31, 1918, of 
$1,407,407, of which $276,791 is in a new 
rod mill constructed during the war. 
Current assets are placed at $3,124,137 
and total assets $5.033,028. Current lia- 
bilities are $2,470,901. D. M. Ireland is 
president and Alonzo Ewing, vice-presi- 
dent and general manager. 


Christian Girl Back at His Desk 


CLEVELAND, Feb. 19— Christian 
Girl, president of the Standard Parts Co., 
who has been South recuperating from a 
slight operation this fall, is again in good 
health, and will resume his business 
duties in April. 
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Ocean Flight Topic 
at Aero Dinner 


Two Entries for Atlantic Flight 
Already In—Dinner Attended 
by 800 Fliers—Dirigibles 
Approved for Commerce 


NEW YORK CITY, Feb. 19—That two 
entries have been registered for the 
transatlantic flight with the Royal Aero 
Club of Great Britain was announced at 
the thirteenth annual banquet of the Aero 
Club of America, held in this city to- 
night, and attended by upward of 800 
aviation enthusiasts. 

So far no other specific entries seem 
to have been received for the trans-ocean 
flight. 

Capt. Edward Rickenbacker recom- 
mended that some form of memorial be 
erected in the cemetery at Toul, France, 
where many of our American aviators 
are buried. He also suggested that some 
form of memorial be erected at a suit- 
able place in America to the memory of 
these aviators. 

It was the general belief of practical- 
ly all of the aviators present that the 
Atlantic would be crossed this year. The 
value of the dirigible as a vehicle for 
long distance transportation was favor- 
ably commented upon. Over a dozen 
American Aces, recently returned from 
the front, were guests at the dinner. 

General Menoher, new chief of the air 
service, spoke favorably on commercial 
aviation, as follows: 


“T look to see in the near future, in a mat- 
ter of months only, perhaps, the command 
of the line of battle exercised from the air 


instead of from some dugout out of sight and 
more or less out of touch with the situation.” 

“As in the case of any commercial activ- 
ity, there should be constant endeavor to- 
ward standardization. To adequately ac 
complish this there should be: 

“A—A national aircraft engineering stand- 
ards commission working in conjunction with 
our Bureau of Standards, which commission 
should be in touch with a similar internationl 
standards commission. 

“B—A national aerial digest bureau, 
charged with the collection and publication 
of data which mark new advances in the 
development and use of aircraft and aircraft 
material, and the results of physical 
medical research pertaining thereto. 


and 


“C—The publication of a revised, up-to- 
date aeronautical dictionary. 
“D—The formation of aero clubs, either 


branches of or affiliated with a central na- 
tional association, which should have a direc- 
torship consisting of representatives from 
the army, navy, postoffice, weather bureau, 
Smithsonian Institution, National Advisory 
Committee of Aeronautics, Aero Club of 
America, American Society of Aeronautical 
Engineers, Manufacturers’ Aircraft Associa- 
tion, intercollegiate representation, etc.” 


~ Brazil Reduces Duty on U. S. Tires 


WASHINGTON, Jan. 27—The Con- 
gress of Brazil has adopted the usual 
authorization for an executive decree to 
continue the preferential tariff treatment 
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of some American products during 1919. 
The articles on which the reduction is 
granted will be specified in a separate 
decree, and will probably be similar to 
the list of 1918, when a reduction of 20 
per cent was allowed in the duties on 
rubber tires, among other commodities. 


38,052 Government Vehicles to Be 
Delivered 


WASHINGTON, Feb. 15—On Jan. 9, 
practically two months after the signing 
of the armistice, there were on order and 
still undelivered to the Government a 
total of 38,052 automotive vehicles as 
follows: 


G. M. C. 1-ton ambulances.........<< 1,834 
G. M. C. standard 1-ton trucks...... 4.921 
14%4-ton standard trucks............. 3,090 
Standard 3-, 4- and 5-ton trucks..... 9,068 
Special 2- and 3-ton trucks......... 1,782 
I, i veo sia ciedo oaede teams sels 15 
PIII x 5.5. tie\amisiaksa ocemueisd bias auaiele 9,408 

Standard 1%-ton trucks for domestic 
NN ia wna axle asia are Winds Sigh oode areas eck 563 

Standard 3-ton and heavier trucks for 
CEES, SED. oo bine ee cesses cies ecu youl 
38,052 


At the time of the signing of the 
armistice there were on order and still 
undelivered to the Government 138,424 
automobiles and trucks; 96,952 of this 
number was canceled, and the balance, 
41,472, was to be delivered at a future 
date. 


Outlook Windshields to Be Exhibited at 
Lyons Fair 


CLEVELAND, Feb. 19—Outlook wind- 
shields, made by the Outlook Co. of this 
city, will be exhibited at the forthcoming 
Lyons Fair (France) by Dutrieu & Co.. 
Paris, distributers of the line. 


Mechanical Engineers to Hold Meeting 


NEW YORK, Feb. 20—Afternoon and 
evening meetings of the American Soci- 
ety of Mechanical Engineers are sched- 
uled for Feb. 24. Subjects to be dis- 
cussed are the application of electrical 
control to gate valves and the application 
to industry of the personnel work of the 
U.S. Army. Motion pictures and lantern 
slides will be shown and proceedings ter- 
minate with a buffet supper. 


Fisk Reduces Common to $25 a Share 


CHICOPEE FALLS, MASS., Feb. 19 
—At the annual meeting of the Fisk Rub- 
ber Co. to-day stockholders voted to 
change the par value of the common 
stock from $100 to $25 a share. They 
also authorized the reduction of the capi- 
tal stock by $770,100 through the retire- 
ment of 7,701 shares of first preferred 
stock now held in the treasury. This 
stock was purchased by the company. 
All officers and directors were re-elected. 

According to the company’s financial 
statement for the year ended Dec. 31 last, 
net sales for 1918 amounted to $36,682,- 
168. The total surplus for the year was 
$4,425,923, approximately $400,000 more 
than 1917. After deducting costs, inter- 
est on borrowed money, etc., a net sur- 
plus of $3,760,279 ren.ai..ed. 
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Mexican Bank Law 


Secures Credit 


Bill to Develop National Banks 
— To Eliminate Present 
Foreign Cash Basis 


WASHINGTON, Feb. 18—Exporters 
of automotive products to Mexico will 
benefit by the new banking system in 
that country planned by President Car- 
ranza in a law recently submitted to the 
Mexican Congress. The bill provides for 
development of national banks, broaden- 
ing the Mexican banking system and 
completely revising the banking law of 
1897. If passed, the bill will undoubtedly 
eliminate the present strictly cash basis 
with American manufacturers now in- 
sisted upon in their Mexican export 
business. The bill is particularly de- 
signed to establish a sole bank of emis- 
sion and other banks for the develop- 
ment of specific industries, to stabilize 
the unsettled money market resulting 
from the European war, establish credits 
on a fair basis and promote loans at a 
reasonable rate of interest. 


Has Few National Banks é 


Mexico, during the past few years, 
since the fall of President Diaz, has 
practically been without national banking 
institutions and has been dependent on 
private banking organizations whose ac- 
tivities are limited almost entirely to 
the issuance, purchase and sale of for- 
eign exchange, and a few commercial 
credit transactions. As a result, com- 
mercial credits and advances on bills of 
lading have been made only at exhorbi- 
tant rates. Finances for import ship- 
ments have been difficult to secure. Con- 
sequently, both the exporters into Mex- 
ico and the Mexican importers have had 
difficulty in stabilizing their business in 
that country and commerce has suffered. 
In fact, at present American trade with 
Mexico has been on a cash basis with but 
few exceptions. American commission 
merchants and manufacturers’ agents 
have had to insist on partial cash pay- 
ment of the invoice value of import 
orders with the balance usually covered 
by sight drafts and documents payable 
at New York or the Mexican port of 
entry. 

The Mexican Department of Finance, 
however, has determined to assist Mex- 
ican business men, and it is certain that 
under the new law the bulk of Mexican 
import trade will be done in the future 
on a credit basis. Our proximity gives 
us a certain advantage in competition 
with European manufacturers, but the 
latter are preparing to enter the field 
and extend credit, while American 
makers, according to the Department of 
Commerce, are still trying ‘to maintain a 
cash basis. 

Under the proposed law the following 
classifications of banking institutions of 
credit are made: 

Sole bank of emission. 


Mortgage banks to make loans secured by 
urban or rural real estate. 
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Banks of promotion to facilitate or en- 
courage mining, industrial and commercial 
operations. 


Agricultural banks to make loans for the 
purchase of equipment or expense of opera- 
tion, to be sefured by the products and crops 
of the farm. 


Petroleum banks to make loans for equip- 
ment and operation to petroleum exploitation 
enterprises. 

The purpose of this classification is to 
promote more efficient response to the 
needs of the different lines of produc- 
tion and so guarantee ready capital for 
the promotion of industry, commerce 
and agriculture. Under the new law, a 
minimum capitalization is specified of at 
least $250,000 in the case of agricultural 
banks, banks of deposits and banks of 
promotion, and $500,000 with the mort- 
gage and petroleum banks to be con- 
tributed at once. ® 


Dirigibles for Commercial Flights 
(Continued from page 437) 


wireless system extending over the com- 
plete area covered by the planes. 

AUTOMOTIVE INDUSTRIES is one of the 
most enthusiastic supporters of com- 
mercial aviation, but it does not want to 
see thg art given a body blow while in 
its swaddling garments, due to the over- 
enthusiasm of some stock promoter who 
is looking only toward his pocketbook, 
and not toward the future of this field 
of transportation. The exploitation of 
commercial aviation by a few such pro- 
moters would do an injury that could 
scarcely be overcome in 10 years. 

These are days when the Government 
should be carrying on many of the 
activities which are fundamentals in suc- 
cessful aerial transportation. These 
fundamentals must be started long in 
advance of the time when planes are 
ready to do the work. If we had a com- 
plete, thoroughly worked out system of 
landing fields, wireless, signals, meteor- 
ology, aerial navigation, etc., it would be 
possible with present planes to carry on 
successful systems of mail and express 
handling. Without these no system can 
be successful. The vehicle is now as a 
vehicle of transp@rtation very far in ad- 
vance of the necessary systems which 
are needed in conjunction with it. By 
the time adequate measures are com- 
pleted for carrying on aerial navigation, 
commercial types of planes will be 
developed on a par if not far beyond that 
of the system for control. 


Dirigible Logical for Distance Flights 


In aerial transportation over any 
country such as the United States there 
must also be carefully weighed the rela- 
tive field for the airplane and the 
dirigible. For long distance passenger 
travel between New York and Chicago, 
the dirigible to-day seems the logical 
machine. With it, it would be possible to 
carry 300 persons with baggage, between 
these cities on a night journey. The trip 
could be made with complete safety. On 
the other hand, such a trip with airplanes 
would be accompanied with great danger 
until all of the necessities mentioned 
surrounding commercial aviation have 
been accomplished. Even then the safety 
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Canada Importer of 
Tractor Engines 


Takes 60 Per Cent of Exports 
—New Zealand and 
France Next 


WASHINGTON, Feb. 17—Exports of 
gasoline and steam tractor engines dur- 
ing December, 1918, totalled 1816, of 
which 1734 were gasoline and 82 steam. 
Shipments to Canada were in excess of 
60 per cent of the total number exported, 
that country taking 1181 gasoline and all 
of the steam tractor engines, 

The average prices paid by the differ- 
ent nations vary considerably, with 
$1,125 per engine by England, $713 by 
Canada, $700 by France and but $418 
by New Zealand. 

Following is the list of tractor engines 
exported in December: 











Countries -—Gasoline——, -- Steam —~ 
No. Dollars No. Dollars 
Denmark ....+0. 2 6,800 .. 
py er 131 91,704 .. 
RR er 45 91,550 .. 
SI le ioriluinne sieve vi 6 R,t0n 3 
eee 129 145,149 .. aa 
Canada 1,181 842,411 82 167,556 
er 17 20,070 .. Geer 
SAMIGACE,  oncccces 6 5,249 . 
TRUNIGRO: cscecies 2 1,780 
SS rere 4 8,465 
PORTIA. ..000:0 3 6,005 
| eee eae 2 3,100 
eee 43 48,066 
Dutch East Indies 1 4,200 
NI uted atractinre 1 4,500 
New Zealand .... 148 61,927 
Philippine Islands 6 1,350 
French Africa .. 7 O,a00 = 0 
i eee 1,734 1,355,338 82 167,556 





factor with a dirigible is amazingly more 
attractive than that of the airplane, un- 
less there is developed some other means 
of increasing the safety element. 

The development of airplane pilots for 
commercial use is a work that must be 
done at once. The majority of our pilots 
who fought in the war have no thought 
of entering commercial aviation. Many 
of them are college men to whom the role 
of an aerial chauffeur has no attractions. 
Some of therh have expressed themselves 
as fortunate if they never have to ride 
in an airplane again, but if war broke 
out they would volunteer at once. 

With these men there is a great differ- 
ence between war and commercial avi- 
ation. It will be necessary to develop 
commercial pilots, the same as we have 
engineers for our passenger and freight 
trains, drivers for our motor trucks and 
chauffeurs for our automobiles. These 
pilots will do the job for the weekly 
wage rather than for any aerial thrills. 
The work must be brought on to a sound 
business basis. 

The stunt in all its forms will be 
eliminated, and the only requirement will 
be that the aerial vehicle, in whatever 
form it may be, will start on schedule, 
make its trip on schedule, arrive at its 
destination on schedule, irrespective of 
wind, rain, fog, or snow. Only when 
this is accomplished will aerial commer- 
cial navigation be a success. 
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THE AUTOMOBILE ‘ 
. . = Sy had 
M terials Egypt, combed, sq. yd. 1.25 Rubber: 
aterials Market Prices aes ee. 
Peelers, combed, sq. yd. 1.10 First latex pale 
Acids: Burlap: Peelers, carded, sq. yd. 1.00 crepe, Ib. ..... 56 
Muriatic, Ib. ...... .02 -.03 See 10% P 1 : “ Brown crepe, thin, 
Phosphoric (85%)... .35 -.39 LOSS OF... Vi ccccccs 16% — i in. sheet By) GOGe, TA cicccs 4 
Sulphuric (60%), Ib. .008 - ee ee, See easy - Smoked, ribbed 
opper: Graphite: sheets, Ib. ..... .56 
Atuminum: en See AT -.17% Ceylon, Ib. ........ .09 -.22 Para: 
Ingot, Ib ‘ , 2 «3 CMNE, TR. Seeieniacs 19 -.19% Madagascar, Ib. .. .10 -.15 Up River, fine, Ib. .58%6-.59 
Sheets (1S gage or Mexico, Ib. ....... 03% Up River, coarse, _ 
more), Ib. ...... $2 Fabric, Tire (17% 0z.): aR — TD. ssivcccwcewes 35 
Antimony Ib se 20TH 071% Sea Is., combed, sq. va. 1.50 Lead, AS calahaiieaimesk tw at .4474-.0525 
Leather: stand, fine, ID....<2 « 49 
_ a 18 -.34%4 Shellac (orange), Ib. .64 
| | | ] i Nickel, Ib ....0s00+. .40 a 
TONS | | on PP vescasigouscen 9614 -.0634 
! | | } | | ie 
26.000 t | 
| | Gasoline: Steel: 
| , eee .24% Angle beams and 
f | } } 68 to 70 gal...... 30% channels, lb. .... .03 
24,000) t T aati: Automobile sheet 
Prime City, gal. .1.90-2.00 ; eo Ban — _— 
| } mx. No. 1, gal....1.10 Cold rolled, Ib..... .0625 
22,000; [ - ] Ebmeed, Bal. cocci 1.45-1.48 Hot rolled, lb...... 039 
so) Petroleum (crude): , bia ieee 
By 20.000 | | | Kansas. bbl. ....2.25 IN po tr Se auirig aces sth “be 
4 r Pennsylv a, bbl..4.00 ny)? 
| 9 , Tungsten, Ib. ....... 1.50-2.10 
| | Manhaden (dark), — : : 
% 18,000 | | | SR aires 1.05-1.06 Waste (cotton), Ib.. .12%-17 
w ‘ | | } | T be 
2 A | \ | : 
- 16, 00OR | | AUTOMOBILE SHEET PRICES . 
“ \ / \ / \ | (Based on No. 22 Pee. Other gages at usual differentials) 
vw, 14,000 | | Primes when 
. V VY seconds up to 
a | } | 15 per cent 
~ 142.000 } \ | Primes only are taken per 
= | | if | per 100 Ibs. 100 Ibs. 
5 i Automobile body stock..........ccccces $5.95 $5.85 ‘ 
10 000 1 | Automobile body stock, deep stamping. 6.20 6.10 
| | } Automobile body stock, extra deep 
wl | | en pee EE ee 6.45 6.35 
mB 8000 | | Hood, flat, fender, door and apron, or 
» ° j | ere ee 6.05 5.95 
ol | | Crown fender, cowl and radiator casing, 
-, 6000 | } | extra deep stamping............. 6.55 6.45 
v ears Vv Crown fender, cowl and radiator casing, 
| } | I IE Seataiaicig che ere enlace arawrn 6.30 6.20 
| | 
4,000 -_ Automobile Sheet Extras for Extreme Widths: 
| | } Nos. 17 and 18 over 36 in. to 44 in., 10c. per 100 Ib. 
} Nos. 19 and 21 over 36 in. to 44 in., 30c. per 100 Ib. 
2.000 . { | Nos. 22 to 24 ever 26 in. to 40 in., 40c. per 100 Ib. 
| Nos. 22 to 24 over 40 in. to 44 in., 80c. per 100 Ib. 
O | | | | Blank Sheet Extras to Apply to Narrow Widths: 
JAN. FEB. MAR APR MAY JUNE JULY AUG SEP OCT NOV. DEC ene eeu tie ie sone 
‘ , Patent leveling, 25c. per 100 lb. 
Fluctuations in our monthly imports of crude rubber tesquaring, 5 per cent of gage price after quality, finish and 
e , ue ‘ size extras have been added. 
during 1918 were caused to some extent by Government ‘ ag 
ye a " Seconds 10 per cent less than the invoice Pittsburg! ‘ice for 
restrictions and quantity limitations corresponding primes. ee ae ae 
e . — e 
Automotive Securities. on the Chicago Exchange at Close Feb. 15 
Bid Asked Chg wo Net 
i ske ‘ge Bid Asked Ch’ge j ’ 
\uto Body Company .. 6% &% - Motor Products Corp...... Py 40) ths RUBBER sT Bid Asked Ch’ge 
iriscoe Motor Car com 10 a _ Nash Motors Co. com..... 175 200 +5 Ajax Rul bg" aie roc KS - 
riscoe Motor Car pfd 35 50 a Nash Motors Co. pfd...... 93 97 \ ~ soon tu »ber ( o iS Die, Simla: ate 71% 73 Lyi 
Chandler Motor Car......114 116 +1% National Motor Co........ 6 10 ss Jrestone T. «& te com....140 145 
(Chevrolet Motor Car......164 166 +10 Packard Motor Car com...112 120 4 Firestone T. & R. pfd..... 95% 100 
(‘ole Motor Car Co i. 105 ae Packard Motor Car pfd... 99 103 “ Fisk Rubber Co. com..... 87 9 
‘Continental Motors com.. 7% 8 hes Paige-Detroit Motor com.. 24% 25%... Fisk Rubber Ist pfd.......102 105 +5 
Continental Motors pfd. 46 ‘in +1 Paige-Detroit Motor pfd.. 8% 934 wit Fisk Rubber 2d pfd....... 97 100 $49 
Rdmunds & Jones com.... 15 20 re Peerless Motor Truck.... 18 21 o Fisk Rubber 1st pfd conv. 99 101 Ber 
Edmunds & Jones pfd.... 75 90 - Pierce-Arrow M. Car com. 39% 40% + % Goodrich, B. F., com..... 59Y 60 —13, 
Iilectric Storage Bat. 54 58 +4 Pierce-Arrow M. Car pfd..102 ns a Goodrich, B. F., pfd...... 104%, 105 13, 
Federal Motor Truck = 3 aia Premier Motor Corp. com... 5 ‘Ss ~~ Goodyear T. & R. com 245 . 249 i." 
Fisher Body Co, com...... 101% 42 —2% Premier Motor Corp. pfd.. .. 75 SK Goodyear T. & R. Ist ‘pfd.103% +105 a 
Fished Body Co. pfd...... 90 93%4 Sa Prudden Wheel Company. 15% 16% By Goodyear T. & R. 2d pfd 103% 105 
Ford Motor of Canada....264 268 —I Reo Moter Car Co....... 7 21% 22% Si Kelly-Springfield : com é 82%, 3 45 
General Motors com......130 13 —% *Republic M. Truck com.. 35% 37% .. Kelly-Springfield 1st pfd.. 93-98 ® i 
General Motors pfd........ 82% 84% —1% tepublic M. Truck pfd.... 87 90 at Lee Tire & Rubber .Co.... 233 24 1, 
Hupp Motor Car com..... 6 6% —% Saxon Motor Car com..... 8% 10% + *, Marathon Tire & Rubber.. . 70 ts 
Hupp Motor Car pfd...... 90 rr nn Scripps-Booth Corp. ...... 21 25 ae Miller Rubber Co. com "178 180 L18 
Kelsey Wheel Co. com.... 20 36 —S§ *Stewart Warner Spd. Corp. 83 85 — % Miller Rubber Co. pfd... 1102 103 +6 
Kelsey Wheel Co. pfd..... 91 95 +83 Stromberg Carburetor Co. 40 43 a Rubber Products Co.......117 12] 13 
Manhattan Electric S. com. .. 48 ae Studebaker Corp. com.... 52% 53% +42 Portage Rubber Co., com.162 165 lo 
Maxwell Motor com...... 313% 32% +-] Studebaker Corp. pfd..... 92 95 ae Swinehart T. & R "Co 95 100 “" 
Maxwell Motor 1st pfd.....54% h5Ye +1 Stutz Motor Car Co....... 42% 438% +% U. S. Rubber Co. com.._| 7 7 Sy ai “ 
a — Ria 2d -pfd.....21% 22%  .. United Motors Corp...... 38% 40% —% *U. S. Rubber Co. pfd... 109% 110 oneal 
McCord Mfg. com......... 32 35 a8 White Motor Co........... 49¥, 50% +2% , zee er 
McCord Mfg. pfd........ . 93 96 sg *Willys-Overland com..... 24% 25%, .._ oo 
Mitchell Motor o.... . 24 30 oa Willys-Overland pfd....... 88 88 os *Ex Dividend. 
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Dedall Heads Firestone Advertising 


AKRON, Feb. 17—J. R. Dedell, until 
recently connected with the Corday & 
Gross Advertising Co., Cleveland, has 
been appointed advertising manager of 
the Firestone Tire & Rubber Co., Akron. 


Capt. Carl V. Richardson has opened 
an office at 1305 Monadnock Block, Chi- 
cago. He will specialize on consultations 
and designs of internal combustion en- 
gines, tractors and trucks. Previous to 
army service, he was experimental engi- 
neer with the Parrett Tractor Co. and 
designing engineer with the Buda Co. 


A. A. Gloetzner has been elected vice- 
president of the Covert Gear Co., Inc., 
Detroit. He will also retain his present 
duties as chief engineer and manager of 
sales. 


Fred B. Sides has been appointed as- 
sistant sales manager of the Hupp Motor 
Car Corp. He joined this company in 
1915 as office manager. 


E. J. Quirk, who has been in govern- 
ment service, has returned to the retail 
sales department of the Detroit office of 
the Studebaker Corp. 


Lewis G. Harris has been appointed 
sales manager of the West Detroit Auto 
Sales Co., to succeed J. L. Cobaugh, who 
has resigned. 


William H. Little has resumed his du- 
ties as general manager of the Scripps- 
Booth Corp. During the war he was 
supervisor of engine production for the 
army in the Chicago district. 


A. H. Schiappacassee, for six years con- 
nected with the engineering and service 
departments of Dodge Brothers, has re- 
signed to become assistant manager and 
research engineer of the Brisk-Blast Co., 
Monroe. 


F. J. Fisher has been released from the 
Motor Transport Corps and has resumed 
his duties as secretary and. treasurer of 
the Standard Motor Truck Co., Detroit. 


Birkett L. Williams has been appointed 
sales manager of the truck department 
of the Grant Motor Car Corp., Cleve- 
and. 


Goodrich Vice-President Back From 
Service 


AKRON, Feb. 15—Lt. Col. A. B. Jones, 
vice-president of the B. F. Goodrich 
Rubber Co., who has just returned home, 
left here in August to take charge of the 
motor transport work of the Red Cross 
‘ in France, when it formed its own de- 
partment to handle its supplies. In Oc- 
tober, Colonel Jones succeeded Colonel 
Harvey Gibson as commissioner for 
France, when Colonel Gibson was made 
chairman of the commission for Europe. 
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Jacobsson Sails for Scandinavia 


NEW YORK, Feb. 17—Birger Jacobs- 
son, representing the J. B. Crockett Co., 
Inc., exporters, sails this week for Scan- 
dinavia on a business trip. 


Capt. E. A. Callanan has been ap- 
pointed general purchasing agent for the 
Cleveland Tractor Co., Cleveland. For 
the past 15 months he has been in charge 
of the production of the De Haviland bat- 
tle planes at the Dayton-Wright plant, 
Dayton. Previous to that he was for five 
years assistant purchasing agent for the 
Willys-Overland Co., Toledo, and was 
later a manager in the branch depart- 
ment of that organization. 


Arthur C. Brenckle, president Olymp- 
ian Car Co., Milwaukee, distributer of 
the Olympian in Wisconsin and upper 
Michigan, was elected a director of the 
manufacturing corporation at the annual 
meeting held in Pontiac on Feb. 14. 


George C. Baldwin, formerly with the 
Saxon Motor Car Corp., has been ap- 
pointed field manager for the United 
Motors Service, Inc. This position in- 
cludes the distribution of technical in- 
formation and records, advertising and 
supervision of all branches and author- 
ized distributers. Besides his connection 
with the Saxon corporation, Mr. Baldwin 
has been service manager for the Cadillac 
Motor Car Co. and the Studebaker Corp. 


J. L. Hardig, formerly advertising 
manager of the Remy Electric Co., has 
been appointed assistant advelfising 
manager of the Motor Equipment 
Division of the United Motors Corp., 
Detroit. 


A. E. Maltby has resigned as branch 
manager of the Winton Co., Cleveland, 
effective March 1, to become vice-presi- 
dent and general manager of the Bigelow 
Willey Co., Philadelphia, distributer of 
Paige passenger cars and trucks. Mr. 
Maltby is now serving for the third 
term as president of the Automobile 
Trade Association. 


Mascn, of Mason Tire Co., Dead 


CLEVELAND, Feb. 17—Daniel N. Ma- 
son, founder of the Mason Tire & Rub- 
ber Co., Kent, Ohio, and also one of the 
founders of the Mason Cotton Fabrics 
Co., died at his home here Thursday of 
pneumonia. He was 31 years old and 
leaves a widow and one child. 


’ positions. 
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Coe Made Anderson Vice-President 


NEW YORK, Feb. 15—Charles F. Coe 
has been elected vice-president and gen- 
eral sales manager of the Anderson Mo- 
tor Co., Rock Hill, S. C. Up to within 
two weeks ago he was manager of.the 
Chevrolet Motor Co. of New England, 
with headquarters in Boston. He assumes 
his new duties March 1. 

J. Frank Ke2gan, formerly with Albert- 
son & Co., Sioux City, has joined the 
Spencer Metal Products Co., Spencer, 
Ohio, as traveling representative for the 
Central West. 


Lt. Fred M. Young, who has recently 
returned from overseas duty in the air 
service, has become associated with the 
Perfex Radiator Co., Racine, as sales 
engineer. 

G. W. Williams, Jr., has resigned from 
the Bureau of Aircraft Production to take 
over the duties of advertising manager of 
the United Motor Service, Inc. Before 
entering Government service eighteen 
months ago he was with the advertising 
department of the Electric Storage Bat- 
tery Co., Philadelphia, for seven years. 


Harry E. Weiner has been appointed 
retail sales manager of the New York 
branch of the Maxwell Motor Sales Co. 
He will handle both Chalmers and Max- 
well lines. ‘ 


_— 


E. W. Kruste, formerly with the Four- 
Wheel Drive Auto .Co., has been ap- 
pointed a district representative of the 
Standard Motor Truck Co., Detroit. His 


territory includes Wisconsin and Minne- 
sota. 


Maus Made Chairman of Foreign Trade 
Division 
CHICOPEE FALLS, MASS., Feb. 17 
—John B. Maus, export manager of the 
Fisk Rubber Co., has been appointed 
chairman of the Foreign Trade Division 
of the Springfield Associated Interests, 
an assocation working for the better in- 
terests of foreign trade. 


Four Old Employees Return to Penn- 
sylvania Rubber Co. 


JEANNETTE, PA., Feb. 19—Four em- 
ployees of the Pennsylvania Rubber Co., 
who have recently been discharged from 
service, have returned to their former 
Lieut. George Blair, who has 
been in the Naval Aviation for the past 
18 months, has resumed his position as 
manager of the Philadelphia branch. P. 
F. Armitage, in the Naval Reserve Force 
for the last year, has again taken up the 
northeastern Pennsylvania territory, with 
headquarters at the Philadelphia office. 
Milton H. Batz, who was with the com- 
pany for eight years until he went into 
the army eight months ago, is now back 
on his territory in western New York 
State, and William E. Little, who for the 
past six months has been with the Motor 
Instruction Division, is back on his terri- 
tory in central Pennsylvania. 
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Harley-Davidson to Expand 


MILWAUKEE, Feb. 17—Enlargement 
of the plant of the Harley-Davidson 
Motor Co. is forecast by the fact that 
the company has engaged the Federal 
Engineering Co., Milwaukee, to make 
sketches and estimates of a proposed 
five-story addition, 50 x 150, at Thirty- 
eighth and Chestnut Streets to cost about 
$100,000. 


National Tire & Rubber Insures 
Employees 

EAST PALESTINE, O., Feb. 15—The 
National Tire & Rubber Co. has presented 
each of its employees with a life insur- 
ance policy paid entirely by the company, 
and increasing automatically as the em- 
ployee’s term of service increases. It 
provides for the payment of the full 
amount of the policy to the beneficiary 
in case of death of an employee, and 
in case of permanent disability the full 
amount of the policy will be paid in 
monthly installments. The policy may 
also be transferred and continued by the 
holder after leaving the employ of the 
company. 

At the present time the addition to the 
National Tire & Rubber factory is going 
ahead rapidly, and it plans a greatly in- 
creased production next season. It is 
also bringing out two new brands of 
tires. 


Pony Tractor New Concern 


LAPORTE, IND., Feb. 18—Articles of 
incorporation have been filed by the Pony 
Tractor Co., with a capital stock of $100,- 
000. The concern will manufacture, buy 
and sell, as well as assemble, farm trac- 
tors. The promoters are John S. Lin- 
gard, George Cummerford and M. E. 
Leliter, all of this city. 


Mexico as Source of Petroleum and Its 


Products 
(Continued from page 423) 

eral order was issued that no lubricating 
oil should be thrown away. All the used 
castor oil in the squadrons was collected 
in barrels and sent to the Meurisse fac- 
tory for treatment. In the regenerating 
process the loss never exceeded 10 per 
cent. Indeed, the refining factory could 
frequently work with a loss of only 5 per 
cent. Although castor oil was the first 
to be treated in this way, mineral oils 
were also taken and regenerated in the 
same way. 

Details of the process are not avail- 
able for publication. The oil is not only 
filtered but regenerated, and in doing this 
certain chemicals have to be used. The 
nature of these chemicals and the method 
of using them are kept secret. This sys- 
tem, which would never have had an op- 
portunity of coming forth in any but a 
war period, has been responsible for 
economizing an immense quantity of oil. 
Previous to its adoption oil was merely 
filtered, and then used for some inferior 
purpose. The Meurisse system appears 
to be the only one allowing used oil to 
take the place of new. 
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France Prohibits Auto Imports 
(Continued from page 439) 


in francs, paid in France, of a sum of 
8,437,500 francs, being the cost to the 
Government of the said vehicles paid in 
dollars in America. 

6—Receipt by the Government by way 
of net profit on the transaction of a sum 
of 843,750 francs. 

7—It is estimated that French auto- 
mobile dealers established in France 
would make a gross profit from the sale 
and distribution of these automobiles of 
a sum of 5,850,000 francs. 

8—Continuous employment’ would be 
secured for a very large number of de- 
mobilized soldiers. 

9—The Ford company estimates that 
its costs for wages of assembly and 
other expenses for completing these au- 
tomobiles and distributing them to deal- 
ers would amount to a sum of about 
4,000,000 francs. 

The Ford company claims that the re- 
fusal of the Minister of Industrial Re- 
construction to allow these automobiles 
to go into service is resulting in: 

1—A loss to the French nation of the 
utility of 4500 automobiles available in 
private ownership for immediate service 
in war devastated areas. 

2—A loss of recovery of capital and 
revenue to the French Government of 
over 18 million francs. 

3—Loss of immediate employment to 
many hundreds of demobilized soldiers. 

4—Suspension of the resumption of 
commercial business, upon which the 
prosperity uf the French people is de- 
pendent. 

5—Sacrifice of the good will and com- 
merecjal friendship of American allies. 

Th campaign of the Ford company is 
unprecedented; but it had to be admitted 
that foreign dealers established in France 
have been provoked by the uncompromis- 
ing attitude of French manufacturers, 
who have used every weapon in order to 
shut out and discredit the foreigners. 
It is thought that after this attack by 
the Ford company the French Govern- 
ment cannot long delay in giving a deci- 
sion. One important importer of foreign 
cars maintains that the greatest injus- 
tice is not the present prohibition, or the 
70 per cent tax, but the continued uncer- 
tainty. Establishments have to be 
maintained in view of the possibility of 
business at some later date, but at pres- 
ent nobody knows whether these business 
relations can be re-established in a few 
weeks or in a few years. 

French automobile manufacturers want 
substantial protection for one year, and 
after that reciprocity with a maximum 
import duty of 10 per cent; by this they 
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Ajax Profits Less This Year 


NEW YORK, Feb. 15—The Ajax Rub- 
ber Co., Inc., showed an increase in its 
income for the year of $960,075 over last 
year, but a decrease in $266,225 in its 
profits after the necessary deductions 
for taxes, dividends, etc., were made. 
The balance sheet for the year ending 
Dec. 31, 1918, as compared with that 
ending Dec. 31, 1917, follows: 


Income Account 

















1918 1917 
NN « cntd dem amarket $2,915,368 $1,955,293 
Provision for Federal 

war profits and in- 

err 1,700,000 495,000 
ee ere $1,215,368 $1,460,293 
eee 852,000 830,700 
INI. | ie acoc nca arenes cae $363,368 $629,593 
Previous surplus ...... 768,840 139,247 
Tetal SUPPMIG ..<cc0c00 $1,132,208 $768,840 

Assets 
Land, buildings, ma- 

chinery, etc., less de- 

DFOCIATION ..cccccccce $2,142,536 $1,862,605 
Other property ....... iE Pere ar 
Patents, good will, ete. 1,874,875 1,874,875 
EUVORCOTICS § .6cccccccce 3,917,368 5,424,827 
Accounts receivable.... 2,165,420 2,234,585 
Liberty bonds ........ 477,838 148,000 
Cash in banks and on 

errr 363,613 257,341 
Deferred charges ..... 112,571 118,213 

TE | Gi cedncenceawaun $11,071,634 $11,920,449 

Liabilities 
Capital stock. § ...ccsee $7,100,000 $7,100,000 
Accounts payable ..... 832,801 3,401,493 
Taxes payable (Wis- 

CNY eaivtiwanwmceaas SO ee 
3onuses payable ..... 230,889 155,114 
War profits and in- 

come taxes (esti- 

eae ee 1,700,000 495,000 
NEE diediccucesaseses 1,132,208 768,840 

ED Niiericenemees $11,071,634 $11,920,449 


At the directors’ meeting, F. E. Day- 
ton, formerly secretary, was elected vice- 
president. W. J. Jackson succeeds Mr. 
Dayton as secretary. Otherwise there 
was no change in the officers or board 
of directors. 





mean that they would admit, for in- 
stance, American automobiles free of 
duty or with any duty not exceeding 10 
per cent, providing that America did the 
same. They would not be interested, how- 
ever, in a 30 per cent duty in America 
which obliged them to impose a 30 per 
cent duty in France. 

This was the statement made to me by 
Louis Delage, one of the leading French 
manufacturers, who declared that these 
views were generally shared by members 
of the Syndicat of Automobile Manufac- 
turers and had been submitted by them 
to the French Government. The French 
manufacturers want protection for one 
year in order to enable them to get their 
factor‘es on to a peace basis, and to pre- 
vent their market being flooded while 
they are unable to meet the local demand. 
Reciprocity is considered to be the most 
satisfactory solution. It would not work 
equally well in every case, but, on the 
whole, the results should be good. A 
reciprocal 10 per cent duty between 
France and America would rather be to 
the advantage of America than to 
France, for it would allow all the cheaper 
grades of American cars to be sold in 
France while only some of the higher 
class French cars could be sold in Amer- 
ica. 
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War Department Claims Board. 
The Hon. Benedict Crowell, 
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Chart of the organization of the War Department Claims Board 


War Department Claims Board Organized to Adjust and 
Review War Contracts 


. 

WASHINGTON, Feb. 14—The composition of the War 
Department Claims Board, together with the list of boards 
supervising and passing upon adjustment of War Depart- 
ment contracts, has been made public by the War Depart- 
ment, and is as follows: 


War Department Claims Board. 

President, Hon. Benedict Crowell, the Assistant Secretary of 
War, director of munitions. 

Mr. G. H. Door, assistant director of munitions. 

Brig. Gen. George W. Burr, assistant to Maj. Gen. Goethals, 
director of purchase, storage and traffic. 

Brig. Gen. Herbert M. Lord, director of finance, purchase, stor- 
age and traffic division. 

Lieut. Col. Herbert H. Lehman, assistant to Maj. Gen. Goethals, 
director of purchase, storage and traffic. 

Special members: Mr. W. H. Davis Col. C. A. McKenney, Maj. 
H. L. Goodhart, Maj. Harry D. Rawson, Capt. Arthur Day. 

Recorder: Maj. Erskine Bains. 

The function of this board is to supervise and co-ordinate the 
work of contract adjustment throughout the department. Through 
its special representatives sitting with the bureau boards all con- 
tract adjustments of the department are subject to its scrutiny 
and approval, and adjustments involving matters of policy and of 
particular difficulty and importance are brought before the full 
board for decision. 


Board of Contract Adjustment. 


Lieut. Col. Herbert H. Lehman, assistant to Maj. Gen. Goetha's, 
director of purchase, storage and traffic. 

Lieut. Col. E. F. Malone. 

Lieut. Col. C. B. Garnett. 

This board passes on the questions of contract adjustment on 
which the contractor and the local and bureau boards of the 
department have been unable to reach agreement. 


Ordnance Bureau. 

Ordnance claims board—Brig. Gen. W. S. Peirce, Col. R. P. 
Lamont, Col. G. H. Stewart, Col. Earl McFarland, Maj. John R. 
Delafield. 

This board reviews the action of the ordnance district boards. 


District Claims Board. 


1. Baltimore—Maj. A. V. Barnes, Capt. R. W. Smith, Maj. L. B. 
Webster, Capt. F. E. Baldwin, Mr. J. J. Nelligan, Mr. E. G. Baetjer. 

2. Bridgeport—Maj. B. A. Franklin, Maj. Frederick Payne, Capt. 
Miller Brainard Charles G. Sanford, Edmund C. Wolfe, David H. 
Day, Charles W. Graham. 

3. Boston—Levi H. Greenwood, Lieut. Col. O. S. Lyford, Maj. 
Herbert S. Brussel, Maj. A. S. Douglass, Mr. Stuart W. Webb, 
Mr. Charles M. Davenport, Mr. Atherton D. Converse. 

4. Chicago—Mr. Edmund A. Russell, Lieut. Col. E. E. Arison, 
Maj. Frank R. Bacon. Mr. James W. Lyons, Mr. John J. Mitchell, 
Maj. F. R. Schenck, Mr. George S. Pines. 

5. Cincinnati—C. L Harrison, George S. Ravdock, B. W. Lamson, 
R. K. Leblond. O. De Gray Vanderbilt, Carl M. Jacobs, Stanely G. 
Rowe, F. H. McClellan. 

6. Cleveland—Samuel Scovil, W. B. McAllister, Philip. P. Merrill, 
Amos B. McNairy, Joseph H. Scobell, Judge Thomas H. Strimple, 
Maj M. F. Loomis. 

7. Detroit—F. J. Robinson, C. C. Huyette, C. C. Jenks, Maj. 
Cc. W. Owston. Maj. P. C. Thomas, Henry M. Campbell, Maj. S. L. 
Depew, Capt. J. G. Dalgleish. 

8. New York--Mr. G. J. Roberts, Maj. C. S. Reed, Mr. B. Gold- 


— Maj. C. C. Smith, Mr. R. A. C. Smith, Lieut. Col. Arthur 
Adams. 

9. Philadelphia—John C. Jones, Capt. Malcolm F. Ewen, Maj. 
R. M. Appleby, Isaac Hathaway Francis, Maj. F. M. Masters, John 
Dickey, Jr., Mr. Alexander H. Carver. 

10. Pittsburgh—R. M. Drave, Maj. H. B. Scovil, Maj. J. F. Drake, 
Harrison Nesbitt, George S. Oliver, Charles Gulentz. 

11. Rochester—Frank S. Noble, Maj. J. L. Crane, Mr. Langdon 
A’bright, Maj. J. J. O’Connell, Mr. Herbert J. Sinn, Joseph W. 
Taylor, George A. Carnshan. 

12. St. Louis—Mr. M. E. Singleton, Maj. E. S. Ready, Maj. B. S 
Bope, Mr. W. F. Carter, Mr. C. W. Nelson, Mr. Davis Biggs. 


Office of the Director of Purchase and Storage. 


All final contract agreements or settlements are personally ap- 
proved by Brig. Gen. William H. Rose, Director Purchase. 

Board of Review for Termination Agreements handled by the 
following divisions under the office of the director of purchase: 
Clothing and Equipage Division, General Supplies Division, Sub- 
sistance Division, Remount Division, Motors and Vehicles Division 
Raw Materials Division—Col. H. S.. Kilbourne, Capt. William EF. 
Lee, Capt. R. D. Stephens. 

Board of Review for Medical and Hospital Supplies Division. 
office of the director of purchase—Lieut. Col. J. F. Fletcher, Capt. 
J. Van Putten, Jr., Maj. Frank L. McCartney, Maj. G. W. Waller- 
ich, Capt. Harry G. Gunther, Capt. John C. Schweiger. 

Board of Review for Machinery and Engineering Materials Divis- 
ion. office of the director of purchase—Col. Earl Wheeler, Lieut. 
Col. J. E. Long, Maj. George A. Bentley, Maj. Ira D. Hough, Mai. 
H. W. Eels, Maj. C. B. Loomis, Maj. H. McC. Yost, Capt. B. H 
Arnold. 

Zone Board of Review. 


Atlanta, Ga., Transportation Building—Maj. G. M. Alden, Quar- 
termaster Corps, Maj. L. M. Thibadeau, Quartermaster Corps: 
_— E. de T. Ellis, Infantry; Capt. J. A. Graham, Quartermaster 

orps. 

Boston, Mass., 108 Massachuetts Avenue—Maj. J. W. Blunt 
Quartermaster Corps; Maj. W. H. Rhoads, Quartermaster Corps: 
Capt. Leroy Holder, Quartermaster Corps; First Lieut. A. A 
Lucey, Quartermaster Corps: Mr. George E. Barnard. 

El Paso, Tex —Capt. F. C. Allen, Quartermaster Corps; Capt 
F. C. Shelley, Quartermaster Corps; Mr. W. H. Dent. 

Jeffersonville, Ind.. Meigs Avenue—Maj. M. T. Levey, Quarter- 
master Corps; Maj. L. L. Sims, Quartermaster Corps; First Lieut. 
Henry Pirtle, Quartermaster Corps; First Lieut. L. C. Clarke, 
Quartermaster Corps. 

New Orleans, La., Audubon Building—Maj. P. T. Murphy, Quar- 
termaster Corps; Maj. E. I. Sharp, Quartermaster Corps; Capt. 
F. L. Hester. Quartermaster Corps; Second Lieut. S. Roccaforte. 
Quartermaser Corps; Mr. Benjamin Coswell Cassenas. 

Omaha, Neb., Army Building—Maj. William H. Faringly, Quar- 
termaster Corps; Lieut. Col. P. H. Holcombe, Quartermaster Corps: 
First Lieut. George E. Comins, Quartermaster Corps; Mr. C. E 
Adams, inspector, Quartermaster Corps; Mr. Fred S. Knapp. 

Philadelphia, Pa., Twenty-first and Oregon Avenue—Maj. Remi 
Hueper, Quartermaster Corps; Maj. Archibald H. Bronson, Quarter- 
master Corps: Maj. Herbert Knox Smith, Quartermaster Corps: 
Maj. James M. Taft, Quartermaster Corps; Capt. Otis S. Carroll. 
Quartermaster Corps. . 

St. Louis. Mo., Second and Arsenal Streets—Maj. R. Field, United 
States Army retired: Maj. J. W. Byrnes. Quartermaster Corps: 
Capt. J. P. Keleher, Quartermaster Corps: Second Lieut. G. Rosen- 
baum, Quartermaster Corps: Mr. A. J. Davis. 

San Antonio, Tex., General Supply Depot—Maj. E. O. Baldwin. 
Quartermaster Corps; Maj. T. O. Baker, Quartermaster Corps: 





























































ENGINEERING 
S. A. E. Meetings 


27—Kansas City. S. A. E. 
tractor meeting at Swee- 
ney School Auditorium; 
dinner at Hotel Baltimore. 
March 5— Minneapolis Section, 
S. A. E.—Hotel Radisson. 
“Tractor Service and 
Sales.”’ 
2—Minneapolis Section, S. 
A. E.— Hotel Radisson. 


April 


“Implements Designed for 


Power and 


” 


Tractor Belt 
Their Characteristics. 
= 


MOTOR SHOWS 


17-22 — Louisville, Ky 
Louisville Auto Dealers’ 
Assn 

17-22—-Des Moines, Iowa. 
Tenth Annual, Des Moines 
Automobile Dealers’ Assn. 
Cc. G. Van Vliet, Manager. 
17-22 — Pittsfield, Mass. 
Pittsfield 
Dealers’ Assn., 
mory. James J. 
Manager. 

17-22 — Passenger Cars; 
Feb. 24-27, Trucks—South 
Bethlehem, Pa. Lehigh 
Valley Auto Shows Co. 

L. Elliott, Manager. 
7-22—Grand Rapids, Mich. 
Grand Rapids Automobile 

Business Assn. E. T. Con- 
lon, Manager. 

. 17-22—Seattle, Wash. Cars, 
Motor Car Dealers’ Assn., 
State Armory. A. G. 
Schaeffer, Manager. 
18-22—Baltimore, Md. Bal- 
timore Automobile Deal- 
ers’ Assn. and Automohile 
Club of Maryland, Fifth 

Regiment Armory, H. M. 
Lucius, General Manager. 
18-22— Oklahoma City, 
Okla. Automotive Show. 
R. H. Haun, Manager 
18 - 22 — Wichita, Kan. 
Wichita Automobile Deal- 
ers’ Assn. 

19-22 —- Evansville, Ind. 
Cars, Evansville Automo- 
bile Dealers’ Assn. Coli- 
seum. 
22-March 1 — Hartford, 
Conn. Hartford Automo- 
bile Dealers’ Assn., Inc., 
Broad Street Armory. Ben 
F. Smith, Manager. 
22-March 1—Atlantic City. 
N. J. Auto Trades Assn. 
of Atlantic City. 
22-March 1—New Castle, 
Pa., Lawrence County As- 
sociation of Automobile 
and Accessory Dealers. 

Feb, 22-March 1—Reading. Pa 
Reading Auto. Trade Assn. 


State Ar- 
Callahan. 


Capt. E. 


Chicago, IIl., 
Cavalry; Capt. J. M. Griffith, 
Bussian, 
Zimmerman, 
master Corps; Maj. 
J. C. Shugert, 


George F. 
Qhartermaster 


termaster Corps; Capt. E. A. 
Edward Rosing, Quartermaster Corps; Capt. 


Quartermaster Corps. 
San Francisco, Cal., 


Automobile 


N. Purvis, Quartermaster 
ling, Quartermaster Corps: Mr. 
1819 West Thirty-ninth Street—Co'. Roy B. 
Quartermaster Corps; Capt. 
Quartermaster Corps; |] 
Quartermaster Corps; 
Mayer, 
Corps; 
Hey. Quartermaster Corps: 


Fort Mason—Mai. Gen. C. A. 


AUTOMOTIVE INDUSTRIES 
THE AUTOMOBILE 


Calendar 


. 23-March 1—Cedar Rapids. 
Auditorium, Automobile 
Dealers’ Assn. 

. 24-March 1—Burlington, Ia. 
Second Annual. 
24-March 1—Kansas City, 
Mo.—Kansas City Motor 
Dealers’ Assn. E., E. 
Peake, Manager. 

24-March 1—Springfield, 
Mass. Automobile Deal- 
ers’ Assn. Harry W. 
Stacy, Manager. 
24-March 1—Springfield, O. 
Auto. Trade Assn. 

. 24-March 1—Portland, Ore. 
Ninth Annual Dealers’ 
Motor Car Assn., Auto- 
mobile Palace. M. O. 
Wilkins, Manager. 

»b, 24-March 1—Duluth, Minn. 
Duluth Automobile Deal- 
ers’ Assn. 
25-March 1— Erie, Pa., 
United States Garage. 
26-March 1—Mason City, 
Ia. Fifth Annual, Mason 
City Auto Show Assn. 

. 26-March 1—Madison, Wis. 
Seventh Annual, Automo- 
bile Dealers’ Division of 
Madison Assn. of Com- 
merce, Union Transfer 
Bldg. 

Feb. 26-March 1—Quincy, Ill. 
Cars, Quincy Automobile 
Trade Assn. Armory. 

Feb. —Wheeling, W. Va. Auto- 
mobile Show at Market 
Auditorium. 

March 1-15—New York Aero- 
nautical Exhibition, Manu- 
facturers’ Aircraft Assn., 
Madison Square Garden 
and 69th Regiment Ar- 
mory. 

March — Scranton, Pa. Thir- 
teenth Regiment Armory, 
Seranton Automobile 
Assn 

March—Utica, N. Y. Utica Mo- 
tor Dealers’ Assn. W. W. 
Garabrandat, Manager. 

March—Philadelphia, Pa. Phila- 
delphia Automobile Trade 
Assn. Passenger cars. 

March 1-8—Detroit, Mich. De- 
troit Automobile Dealers’ 
Assn. H. H. Shuart, Man- 
ager. 

March 7 cite. Tll. 
and Tractors. Armory. 

March 3-8 — Muskegon, Mich. 
Third Annual, Armory, 
Muskegon Lodge No. 274, 
B. P. O. E. John C. Fow- 
ler and George M. Friant, 
Managers. 

March 3-8—Columbus, O. Co- 
lumbus Automobile Show 
Co., Memorial Building. 
W. W. Freeman, Manager. 

Scranton, Pa. Ninth 
Annual, 13th Regiment 
Armory, Scranton Auto- 
mobile Assn. Hugh B. 
Andrews, Manager. 


Trucks 


March 3-8—Buffalo, N. Y. Buf- 
falo Automobile Dealers’ 
Assn. 

March 5-8—Lancaster, Pa. Au- 
tomobile Trade Assn., 
Rowe Motor Co.’s Bldg. 
R. W. Shreiner, Manager. 

March 8-15—New Brunswick, 
N. J Armory, New 
Brunswick Motor Trade 
Assn. William Kuehle, 
Manager. 

March 8-15 — Philadelphia, Pa. 
Philade'phia Automobile 
Trade Assn., Commercial 
Museum. A. L. Maltby, 
Manager. 

March 10-15—Paterson, N. J. 
Paterson Automobile 
Trade Assn., Fifth Regi- 
ment Armory. H. Mac- 
Ginley, Show Manager. 

March 10-15—Syracuse, N. Y. 
Syracuse Automobile Deal- 
ers’ Assn. Harry T. Grad- 
ner, Manager. 

March 10-15 — Omaha, Neb. 
Fourteenth Annual, 
Omaha Automobile Trade 
Assn., Auditorium. Clark 
G. Powell, Manager. 

March 12-18—Peoria, Ill. Pas- 
senger cars, 12 to 15; 
trucks, 17 and 18. 

March 15-22 — Boston, Mass. 
3oston Automobile Deal- 
ers’ Assn. Passenger cars 
only. Chester I, Campbell, 
Manager. 

March 15-22—Harrisburg, Pa. 
Harrisburg Motor Dealers’ 
Assn., Overland Ware- 
house. J. Clyde Myton, 
Manager. 

March 17 - 22 — Great Falls. 

Mont. Montana Automo- 

bile Distributors’ Assn. 

17-22—Philadelphia, Pa. 

Motor Truck Assn., Com- 

mercial Museum. 

March 19-22—St. Joseph, Mo. 
St. Joseph Automobile 
Show Assn., Auditorium. 
John Albus, Manager. 

March 19-22—Nurfolk, Neb. Nor- 
folk Automobile Show 
Assn, 

March 22-29—Pittsburgh Auto- 
mobile Dealers’ Assn. of 
Pittsburgh. John J. Bell, 
Manager. 

March 22-29—Passenger Cars. 
April 1-5—Trucks, Brook- 
lyn. Brooklyn Motor Ve- 
hicle Dealers’ Assn. I. C. 
Kirkman, Manager. 

March 24-29—New Orleans, La. 
Henry B. Marks, Manager. 

March 24-29—Greenfield, Mass. 
Greenfield Automobile 
Dealers’ Assn., State 
Armory. James J. Calla- 
han (Pittsfield) Manager. 


March 


a 


Corps; First Lieut. E. A. Mech- 


Ray Mackey. 


Harper, 
John A. 
Frederick C. Hack; Maj. E. J 
Maj. E. H. Caswell, Quarter- 
Quartermaster Corps; Capt. 
Capt. H. M Rodgers, Quar- 
Capt. 
George H. Bussman, 


Devol, United 


States Army; Col. Charles A. Varnum, United States Army, retired: 


Mr. Clay Miller. 


San Francisco, Cal.—Mr. William Thomas: 
Baltimore, Md.—Maj. D. W. O’Neil; Maj. J. L. 


Griffith. 
New York, N. Y deut. Col 
FE. Lee. Quartermaster Corps: 


termaster Corps. 

Washington, D. 
Schaefer, 
Corps; 
bank, 


Benjamin L 
William R Collins: Mr. John H. 
Love; Mr. Henry Ittleson; Second Lieut. 


Mr. 


C., Seventeenth 
Quartermaster Corps: 


Ben J. 


Mr. Milton H. Evbert. 
3eatie; Capt. S. T 
Jacobson, Maj. Josevh 


William C. Lovett, Quar- 


ane o Streets N.W.—Capt. W. J. 
Maj A. Barnard, Quartermaster 
Capt. C. F. Young Coccistacienatieg Corps; Capt. R. A. Bur- 
Quartermaster Corps; Mr. 


Miller. 


Signal Corps. 


Poard of Contract Review—Lieut. Col. R. H. Morse, Maj. 


R. A. 


Whitehead, 
Kelly, 


Klock, Maj. J. R. 
S. M. Conant, Capt. W. S. 


Capt. 
Capt. Milhau. 


February 20, 1919 


March 24-29—Utica, N. Y. Utica 
Motor Dealers’ Assn. 


March 26-29—Watertown, N. Y. 
Tenth Annual, State Ar- 
mory, Automobile Deal- 
ers, Inc. Arthur E. Sher- 
wood, Manager. 

Third week March—tTrenton, N. 

. Trenton Auto Trade 
Assn. John L. Brock 
Manager. 


5-12 — Bridgeton, N. J. 
Fourth Annual, Automo- 
bile Dealers’ Assn. 


April 5-12—Montreal, Can.—Na 
tional Motor Show of Easi- 
ern Canada, Victoria Rink 
T. C. Kirby, Manager. 


April 13-19—Bristol, Tenn. Cars 
trucks, tractors, airplane: 
and accessories. Bristo) 
Chamber of Commerce. 

Not decided—Bridgeport, Conn 
Auspices of City Battalion 
B. B. Steiber, Manager. 


Not decided—Indianapolis, Ind 
Indianapolis Auto Trade 
Assn. John B. Orman 
Manager. 


-6—Hot Springs, Va. Con- 
vention, Automotive 
Equipment Assn., Home- 
stead Hotel. 


TRACTOR SHOWS 


Feb. 15-22—Minneapolis, Minn 

Feb. 18-22—Wichita, Kan. An- 
nual Mid-west Tracto: 
and Thresher _ Show. 
Wichita Tractor and 
Threshing Club. Forum. 
24-March 1—Kans@s City 
Mo. Fourth Annual Trac- 
tor Show. Sweeney Build- 
ing, Kansas City Tractor 
Club. Guy H. Hall, Sec. 


RACES 
March 15—Santa Monica, Cal 
Speedway. 
May 17—Uniontown, Pa., 
ably 112% miles. 
July 5—Cincinnati, O., 
way. 


CONVENTIONS 


Feb. 25-28—New “York. Six- 
teenth Annual Conven- 
tion. American Road 
Bui'ders’ Assn. 

Feb. 25-28— Ninth American 
Good Roads Congress ane 
16th Annual Convention 
of the American Road 
Builders’ Assn. Hote! 
McAlpin, New York. 

April 10-12—Philadelphia. Na- 
tional Assn. of Motor 
Truck Sales Mers., Belle- 
vue-Stratford. 

April 24-26—Chicago — Nationa! 
Foreign Trade Council 
Sixth National Foreig: 
Trade Convention. Con- 
gress Hotel. 


April 


June 2 


prob- 
Speed- 


Lawrence Thompson, Capt. 


Chemical Warfare Service. 


Board of Review—Maj. 


Gen. W. 
Maj. C. C. Combs, Capt. William K. 


L. Sibert, Col. N. T. 


Bogart, 


Jackson, Capt. H. S. Brown. 


Board of Review, Gas Defense, New York City—Col. Besse, Maj. 


Schuit, Capt. Kay, Lieut. 


H. Walker, Maj. E. E, 


Dorsey. 


Mitchell. 
Board of Review. Gas Offense Edgewood Arsenal—Col. 
Free, Capt. 
Board of Review, Gas Development 


William 
R. D. Gordon. 


Division, Cleveland—cCol. 


Air Service. 
Board of Review of the Bureau of Aircraft Production—Lieut. 


Col. A. C. Downey, Lieut. Col. 


Smith, Capt. F. B. Schnacke, Capt. 


H. S. Brown, 


Lieut. Col. F. E. 
S M. Wiley. 


Board of Contract Review of Division of Military Aeronautics— 


Lieut. Col. Harold Bennington, 


Mai. Edw. Burns, Maj. W. G. 
Roberts, Capt. Otis Van der Mark, Capt. William G. 


Dean. 


Engineer Corps. 


Board of Contract Review—Maj. 


C. M. Goodrich, Capt. H. L. 


Beach, Capt. M. B. Keeler, Capt. J. B. Hall, Capt. Grove Ketchum. 
Construction Division. 


Board of Review—Col. 
Lieut. Col. 


J. N. Willeut, Lieut... Col. 


F. Durant, Lieut. Col. L.. L. Calvert. Maj. H. J. 


J. N. Pease. 


Burke, Maj. C. F. Neff, Maj. L. G Kelly, Capt. C. N. Foster, Capt. 


William B. F. Manice, Capt. 


J. B. Hudgins. 











